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OPPOSITION TO EP 0 656 786 B1 
ANNEX 1 

STATEMENT OF FACTS AND ARGUMENTS 

1. ART. 100(a) EPC: THE SUBJECT-MATTER OF EP 0 656 786 B1 IS NOT 
PATENTABLE WITHIN THE TERMS OF ART. 52 TO 57 EPC 

1.1 The priority is not valid for the claims of EP 0 656 786 B1 

A fair reading of the priority application PL2511 (D3), filed on 19.05.1992, 
shows that the invention as claimed in EP 656 786 B1 is not entitled to the 
priority right. 

The reasons are as follow: 

- There is no reference in the Australian provisional application to an "isoflavone 
phyto-oestrogen extract of sov ". When soy is mentioned as a source for the 
phyto-oestrogens, it is always limited to soya hulls, soya hypocotyls or a mixture 
of both (see page 7, lines 6-12; page 8, lines 14-24; page 9 line 3; page 10, 
lines 26-35, page 12, lines 3-5, examples 1 and 3). There is no basis for the 
generalisation to "extract of soy". Although line 8 at page 9 reads "while soya is 
the preferred source of phyto-oestrogens... \ it has to be read not in isolation 
but in the context of the whole paragraph. It says that the reason to prefer soya 
is because the ease in separation and collection of hulls and hypocotyls. The 
priority document does not show directly and unambiguously that any other soy 
source than hulls and hypocotyls was contemplated. 

- There is no disclosure either of a "isoflavone phyto-oestrogen extract of 
clover ". Only one species of clover is disclosed as alternative source for the 
phyto-oestrogen compounds, i.e. Subterranean clover (see page 9, lines 16- 
21). The term clover is more general, it is a genus that includes all clover 
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species, "extract of clover" is a generalisation that was not present in the priority 
document. 

- When the application discloses methods of treatment of conditions associated 
with phyto-oestrogen deficiency, it says "administration of an effective amount 
of phyto-oestrogen selected from the isoflavones and/or coumestan, ideally in 
concentrated form" (see page 11, line 32- page 12, line 2). It includes an 
amount limitation ("effective amount") which is not present in claim 1 of EP 656 
786, in any case it does not mention the "isoflavone phytoestrogen extract of 
soy or clover for the method of treatment. 

- The "administration in unit dosage form" present in claim 1 is not present in the 
priority document, only the particular embodiments tablet, capsule and 
"convenient dosage forms" are mentioned (page 1 2, lines 1 9-29). 

Therefore several essential features of claim 1 are not present in the priority 
document. According to G 2/98 a strict interpretation of what is meant by "the 
same invention" in art. 87(1 ) EPC (priority right) must be followed: 

'The requirement for claiming priority of "the same invention", referred to in 
Article 87(1) EPC, means that priority of a previous application in respect of 
a claim in a European patent application in accordance with Article 88 EPC 
is to be acknowledged only if the skilled person can derive the subject- 
matter of the claim directly and unambiguously, using common general 
knowledge, from the previous application as a whole." 

The common general knowledge referred to in G2/98 cannot be used to add 
features, generalise, or complement what has been disclosed in the priority 
document, but only to determine what is directly and unambiguously derivable 
from this document. 

It is clear from the above that the subject-matter of claim 1 of EP 656 786 B1 
cannot be derived d irectly and unambiguously from the priority document, it is 
not the same invention in the sense of art 87(1) EPC. This also applies for all 
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dependent claims (2-11) because they refer back to claim 1. In addition, some 
of the features in these claims were not present in the priority document either. 

Therefore, for the purpose of art. 54 EPC, the provisions of Art. 89 EPC do not 
apply and the date of filing for this patent should be 19.05.1993 and not 
19.05.1992. 

NOVELTY 

1.2 Lack of Novelty pursuant to Art 54(3) and (4) EPC 

The application WO 94/23716 (D4) was filed on 15.04.1994 claiming priority 
from US 08/049,006 (D5) filed 16.04.1993 (i.e. before the filing date of EP 656 
786 B1). The content of the PCT application and its priority document is nearly 
the same, the priority is valid. This application entered the European regional 
phase on 1 1 .10.1995 designating and paying the fees for 16 contracting states, 
the same as those of EP 656 786 B1 with the exception of Monaco. Therefore, 
according to Art. 54(3) and (4) EPC, the contents of WO 94/27313 (D4) shall be 
considered as comprised in the state of the art for the assessment of novelty. 

Comparing the content of the claims of EP 0656 786 B1 with this document: 
Claim 1 : 

D4 discloses the use of an isoflavonoid in the preparation of a medicament for 
preventing or treating a medical condition in a woman caused by reduced or 
altered levels of endogenous estrogen (see claim 1). According to page 1, lines 
5-7, the treatment are therapies for the prevention and treatment of menopausal 
and premenstrual syndroms. D4 states that "The isoflavonoid may be 
administered in the form of a plant extract rich in isoflavonoids" (page 2, lines 9- 
10), "accordingly, an isoflavonoid-containing fraction can be extracted from a 
soy or plant product It is preferred that the isoflavonoids be extracted and 
concentrated from soy bean or soy powder" (page 3, lines 1-4). The 
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medicament form is also disclosed at page 3, line 31. The unit dosage form is 
disclosed in claim 3. 

Therefore D4 takes away the novelty of claim 1, because all the features of this 
claim are present in combination in this application. 

Claim 2 : 

D4 also discloses the dietary suitable excipient of claim 2, see page 3, lines 6- 
11 (palatable carrier, dietary product). 

Claim 3 : 

D4 discloses soya as the source of the isoflavonoid fraction, the features of 
claim 3 are also anticipated. 

Claim 6 : 

The particular isoflavones genistein or daidzein are also mentioned in D4, see 
page 1, line 35 and page 3, lines 16-19. 

Claim 7 : 

Claim 5 of D4 discloses a ratio of genistein:daidzein of 10-30 mg : 10-5 mg, i.e. 
1:1 to 6:1, thus claim 7 is also anticipated because some of the values fall into 
the claimed range. 

Claim 8 : 

D4 discloses the dose of at least 30 mg isoflavonoids (see claim 3), i.e. within 
the rage of 20-200 mg of claim 8 of EP 656 786 B1 . 

Claim 11 : 

D4 also states that the medicament can be in the form of a tablet (page 3, lines 
31-32). 

In conclusion, the subject-matter of claims 1-3, 6-8 and 11 lack novelty 
according to the provisions of art. 54 EPC because it is disclosed by D4. 
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1.3 Lack of Novelty pursuant ot Art. 54 (1) and (2) EPC 

Document D6 (Beckham, N. Australian Wellbeing, no. 29, 1988, pages 74-76: 
"Herbal Help to avoid Menopause Symptoms") discloses that phyto-oestrogens 
present in herbal remedies have an hormonal effect (page 74, middle column, 
last paragraph) usxeful to treat menopausal symptoms. Among the herbal 
remedies disclosed are red clover, which is said to be sold as an herbal tea . An 
herbal tea is made of leaves or parts of the plants in dried form, therefore it is 
an "extract" in the sense of claim 1 of EP 656 786 B1. In example 2 of the 
opposed patent an "extract" of soy is made by drying and separating whole soy 
hypocotyls without any further chemical separation step. 

The phyto-oestrogens present in the red clover herbal tea mentioned in D6 are 
not characterized as "isoflavones", but since they are said to have ©estrogenic 
effect, and the tea is from red clover it is implicitly disclosed that the oestrogens 
referred to are isoflavones. Moereover, at page 75, last 3 lines, genistein is 
explicitly mentioned as a "weak plant oestrogen". 

D6 does not use the term "medicament" or "unit dosage form". These terms, 
present in claim 1 of EP 656 786 B1, have to be interpreted in the light of the 
description according to art. 69 EPC. In particular at page 7, lines 23-28: 

"The medicaments of the invention may be presented as..drinks t .. lotions, 
pastes, gels or the like/' 

and in particular line 28: 

"The medicaments are preferably presented as herbal remedies and 
treatments". 

Therefore herbal remedies , such as those disclosed by D6 fall under the term 
"medicament" encompassed by claim 1. It follows that D6 discloses all the 
features of present claims 1 and 5, consequently these claims are not novel 
(Art. 54 EPC). 
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INVENTIVE STEP 

I. 4 The subject matter of the claims is obvious in view of the state of the 
art at the filing date of EP 656 786 B1. 

Using the problem-solution approach to assess inventive step (Guidelines, C-IV, 
9.8): 

Document D6 is considered the closest state of the art for the soy part of claim 
1 because it has the same purpose and effect as the subject-matter of claim 1 
and relates to the same problem as the one discussed in the introduction of the 
opposed patent (see EP 656 786 B1 , page 4, line 55 to page 5, line 13). 

D6 discloses the use of herbal remedies containing phyto-oestrogens that 
induce an hormonal effect in humans in order to treat symptoms associated with 
the menopause (page 74, middle column). Besides red clover, which was 
discussed above under novelty, it also proposes to use soya beans and states: 

"Sprouts are the best way to have these, particularly as the sprouting 
dramatically increases the oestrogen content" (page 75, middle column, lines 7- 

II. " 

Thus D6 proposes soy products for the treatment of menopause symptoms due 
to their oestrogen content, and points to the need of having a sufficient content 
of gestrogens. As mentioned before, the term plant oestrogen is used in D6 
instead of isoflavone phyto-oestrogen. This is clear from the mentioning of red 
clover or soya as sources, and also of genistein as having activity in oestradiol 
receptors at the end of page 75. 

D6 already states the problem of using soya beans and soy sprouts as a source 
of isoflavones to achieve an oestrogenic effect: soya beans are not appetising, 
in particular if people don't normally eat them, and soya sprouts, that have the 
advantage of a higher content in oestrogens, are difficult to sprout (page 75, 
middle column, lines 1-34). 
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Since herbal remedies fall under the definition of medicament according to EP 
656 786 B1, the only difference of claim 1 with the disclosure of D6 is that an 
"extract" of sov is used instead of soy beans or sov sprouts . The term "extract" 
is not defined in EP 656 786 B1. However, it appears from the patent 
specification to be a large concept that comprises, among others, physical 
separation or chemical extraction. 

In view of D6, the objective technical problem faced by the person skilled in the 
art is to provide an alternative source of sov oestroqens sufficient to produce an 
hormonal effect, rather than the sov food sources already proposed in D6. 

The solution proposed by claim 1 to this problem is to use an Isoflavone phyto- 
oestrogen extract of soy". 

D6 already points to such an alternative: isolated extracts of alfalfa in the form 
of tablets are disclosed as alternatives to alfalfa sprouts, see page 74, lines 29- 
30. The author of D6, being a natural therapist does not recommend plant 
extracts because she sees them as "drugs" and recommends food sources 
instead. But the alternative is there and was well known at the time . Thus, in 
view of D6 it was obvious for the person skilled in the art that a soy "extract" 
containing sufficient isoflavone could be used instead of the soy sprouts. 

During examination the patentee alleged that at the filing date there was a 
technical prejudice against the use of isoflavones phyto-oestrogen extracts of 
soy or clover. He bases this argument in the document D7 (Kaldas and Hughes 
Reproductive Toxicology Review ,1989, 3(2), 81-89) stating that it discloses the 
deleterious effects of isoflavones on humans and animals (see letter of 
21 .07.2003, page 3). 



According to T341/94, reasons 6.1.1: 
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"a prejudice in any particular field relates to an opinion or preconceived 
idea widely or universally held by experts in that particular field. . . . The 
prejudice must have existed at the priority date; ..." 

Document D7 discusses mainly animal studies and problems associated to 
phyto-oestrogen consumption by herbivores, such as the clover-diseased ewes, 
feed exclusively on pasture, or to the acute administration to rodents of high 
doses of some phyto-oestrogens. There is little discussion of evidence in 
humans, such as at page, 85, middle of left-hand column, when the authors 
state; "it is plausible that human vegetarians may have ovulatory dysfunction 
but suffer no other obvious physiologic abnormalities due to their diets". 

At page 88, when discussing human diseases, the possible deleterious roles of 
phyto-oestrogens are always proposed as speculative suggestions: "have been 
suggested" , "may be correlated" t "could be a factor". 

But when talking about the beneficial roles they are stated positively: "A final 
beneficial phytooestrogenic effect is alleviation of vasomotor symptoms in 
menopausal women. Historically the Chinese have used herbal medicine to 
treat "hot flushes". These herbal medications work as well as Premarin (an 
equine conjugated oestrogen) in the mitigation of these symptoms in women 
with natural menopause (38)". 

So when the author concludes that the majority of the effects of phytoestrogens 
are nocuous for mammals, either he refers to the effects on grazing animals or, 
if he refers at all to humans, he is just expressing his personal view. Document 
D7 does not demonstrate that it is an idea widely or universally held by the 
experts at the time of filing. 

As stated in the Case Law of the Boards of Appeal of the EPO 4 th Ed. 2001, 
page 134: 

"prejudice cannot be demonstrated by a statement in a single patent 
specification, since the technical information in a patent specification or a 
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scientific article might be based on special premises or on the personal view 
of the author". 

As a matter of fact, D7 actually reinforces the idea that phytoestrogens were 
used for a long time as herbal remedies for the treatment of menopausal 
symptoms such as "hot flushes". 

More representative of the state of the art concerning safety issues at the time 
of filing are the following documents: 

Document D8 (Wilcox et al. BMJ, vol. 301, 1990, pages 905-906 : "Oestrogenic 
effect of plant foods in postmenopausal women") reports a study with 25 
postmenopausal women not taking oestrogen replacement therapy and fed with 
a diet supplemented with soya flour, red clover sprouts and linseed (top of page 
906). No adverse event is reported, but an oestrogenic effect was seen. 

This study is most probably the same as the one referred to as forming part of 
the state of the art by the opposed patent at page 4, lines 48-51 : 

"In one example, the diets of women, with menopausal syndrome were 
supplemented with foodstuffs (soya, linseed, red clover) high in phyto- 
oestrogens, and an alleviation of menopausal symptoms to an extent similar to 
that obtained with replacement therapy with synthetic oestroaens was achieved: 
that effect was ascribed to the ohvto-oestroaen content of the supplement ." 

Document D9 (Messina M., Barnes S., J NCI, 1991, pages 541-546 : "The role 
of Soy Products in Reducing Risk of Cancer") reports at page 542 (paragraph 
bridging left and right column) a study by Baird on postmenopausal women that 
were given soy food products daily over a period of 4 weeks, with an estimated 
isoflavone content of 200 mg/day, in order to study the estrogenic effect. The 
women that were fed soy in these doses exhibited an estrogenic response. 
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Significantly, no negative effect is reported, even at such daily doses for a 
period of 4 weeks. 

Document D10 (Adlercreutz et al. Am J Clin Nutr, 1991 54:1093-1100, "Urinary 
excretion of lignans and isoflavonoid phyto-oestrogens in Japanese men and 
women consuming a traditional Japanese diet") describes study in Japanese 
people consuming high amounts of soybean products. The very high excretion 
of isoflavonoids correlated with soybean intake. At page 1097 several possible 
advantages are discussed, such as a role in the prevention of prostate cancer. 
Even a study demonstrating the prostate cancer prevention is reported: "Santti's 
group in Turku, Finland, in a collaborative study with us, observed that dietary 
soy prevented the development of precancerous changes in a neonatally 
estrogenized mouse used as a model for prostatic cancer (69)\ Adlercreutz 
was a well known researcher in the field. Again, there is no warning against any 
harmful effects of isoflavonoids. 

Document D11 (EP 135 172 A) discloses medicaments containing isoflavone 
compounds such as Daidzein (compound I) or Genistein (compound II) for the 
treatmen of osteoporosis as a result of hypoovarianism (the same cause of 
menopausal symptoms). The toxicity test example 5 at pages 7 and 8 shows 
that even at very high doses toxicity was not seen to the point that the 
maximum tolerated dose could not be calculated. 

Therefore, at the time of filing the person skilled in the art was not prevented 
against the use of "extracts" of soy because they were not considered toxic, 
neither high doses of soy food or the pure compounds had any adverse effect 
that would hold him from applying the obvious solution. There was no technical 
prejudice against using isoflavones phyto-oestrogen extracts in humans, for 
example at daily doses such as 200 mg. 
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As T341/94 concludes in a similar situation at reasons 6.1 .1 : 

"A prejudice in the field of oral compositions must not be confused with a 
reasonable fear regarding the safety of a product which has not vet been 
clinically tested. Such a fear can be dispelled with appropriate clinical tests. 
a view expressed by Newbrunn in his declaration dated 10 September 
1993." 

From all the above it can be concluded that the person skilled in the art, starting 
from D6 and willing to avoid the problems that food sources of soy isoflavones 
generate, will have find it obvious to use "extracts" instead, in view that such 
alternatives are already proposed for other plants such as red clover (herbal 
tea, i.e. dried leaves) or alfalfa (extracts, tablets). The state of the art at the time 
of filing would not have prevented him from trying this alternative, in view that 
different sources of soy isoflavones (pure, as food, or food products) in different 
doses, including high doses, were safe and had been given to humans without 
reporting any adverse effect. The state of the art would have encouraged him to 
do so, in view of the many references to the beneficial effects of the use of soy 
isoflavones in the treatment of menopause symptoms or prostate cancer. 

The claimed invention adds nothing beyond the teaching of the state of the art 
at the time of filing. Therefore claim 1 of EP 656 786 lacks inventive step (art. 
52 and 56 EPC). 

Claim 2 

The use of a dietary suitable excipient in addtion to the extract cannot serve as 
basis for the presence of inventive step. If the "medicament" is to be given as a 
food supplement, there is nothing exceptional in using such excipients. For 
example in the study of Baird referred at page 542 of D9, the soy product is 
given as a spread for snackers, thus carrying dietary suitable excipients. 
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Claims 3 and 4 

The use of soya or soya hypocotyls is suggested by D9 as well, see page 544, 
last paragraph of left-hand column. It states the well known fact that soy 
hypocotyls concentrate the majority of isoflavones, it is obvious that this will be 
an advantageous source of soy isoflavones requiring less extraction effort. 

Claim 5 

Besides herbal tea as mentioned under novelty, any other form of "extract" of 
red clover will be an obvious alternative: D6 discloses use of red clover for the 
treatment of menopause symptoms, other forms extracts (tablets, etc) will be 
seen as obvious alternatives as in the case of soya. 

Claim 6 

The particular isoflavones listed will be implicit in any isoflavone phyto- 
oestrogen soy extract. See for example D12 (Eldridge et al. J Agric Food Chem. 
Pages 394-396, "Soybean isoflavones: Effect of Environment and Variety on 
composition"). 

Claim 7 

The range for the ratio of particular isoflavones has no particular advantage, it 
reflects the proportions of the phyto-oestrogens isoflavones present in sources 
such as soy or red clover. See for example D12, at page 395, table II. It shows 
the amounts of genistein and daidzein and also that they are more concentrated 
in the hypocotyls. Thus this claim it will also be obvious for the skilled person. 

Claim 8 

D9 shows that an isoflavone amount of 200 mg/day causes an oestrogenic 
effect, rendering obvious the range of dependent claim 8. 

Claim 9 

D6 already mentions the daily treatment to treat menopause symptoms (see 
page 75, middle column, 6 th paragraph. D8 and D9 also discloses the daily 
treatment for 6 and 4 weeks respectively. Therefore the subject matter of claim 
9 is also obvious in the light of the prior art. 
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Claim 10 

D6 mentions the use of soya sprouts that are known to contain coumestans. 
Document D9 suggests the use of soy products rather that isolated compounds 
(page 545) because the different components can also be responsible of a 
beneficial effect. Thus the subject matter of present claim is also obvious in 
view of the state of the art. Moreover, the opposed patent does not describe any 
particular problem solved by the combined use of coumestans, lignans and 
flavones. 

Claim 1 1 

The presentation of a plant extract in the form of a tablet is already disclosed in 
D6. Further, tablets or capsules are convenient dosage forms as alternatives to 
food, see also D1 1 , end of page 7. 

As a conclusion, it is submitted that all the claims of the opposed patent do not 
meet the requirements of art. 56 EPC because their subject-matter is rendered 
obvious by the prior art at the time of filing. 



1.5 Lack of Inventive Step because the claimed invention does not work 
over the whole area claimed (T939/92) 

The examining division recognised inventive step on the basis of the additional 
experimental data (GK1. GK2) submitted bv the patentee on October 21 2003 . 
according the the annex to the communication under R51(4) EPC. 

GK1 was filed on 21.10.2003 together with a statutory declaration by the 
inventor of the opposed patent, G.E.Kelly ( see D13). Item 3 of the statutory 
declaration refers to the examiner's report of 1 1 .08.2003, thus the declaration 
was done after this date. Item 4 states: 

" 4. I attach marked Exhibit GK1 a copy of a declaration I made in connection 
with prosecution of a corresponding United States application. As set out in that 
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declaration, the compositions/medicaments referred to in the claims of this 
European application have been shown in patient studies to be effective in the 
treatment of prostate cancer, premenstrual syndrome and menopause . These 
were patient studies in human subjects afflicted with the disorders of prostate 
cancer, premenstrual syndrome and menopause" 

GK1, dated 3.3.1997, describes those studies. At page 3 it describes the 
treatment of 8 menopausal women treated in two groups with 40 mg or 160 mo 
of the inventive composition administered orally on a daily basis. 4 more women 
were treated with placebo. The inventive composition is said at the top of page 
two to be in accordance to examples 1 or 2 of the patent, i.e. red clover product 
or soya hypocotyl product. Hot flushes, night sweats, Greene Score, vaginal pH, 
vaginal cytology and mean cholesterol levels were measured as indicators. It 
states: 

"A significant change in menstrual symptoms was observed and a dose 
response change was observed between the 40 mg and 160 mg dosage range. 
This indicating that 160 mg per day was the most effective dosage for treatment 
of menopausal symptoms". 

Document D14 (Knight et al, Climacteric, 1999, 2:79-84 "The effect of 
Promensil, an isoflavone extract, on menopausal symptoms") reports a 
randomized, double blind, placebo controlled trial of postmenopausal women 
carried out in Australia and sponsored by Novogen. They were treated with 
placebo or with tablets of 40 mg or 160 mg isoflavone containing red clover 
extract (Promensil, Novogen). We haven't found any other reference of a 
published clinical trial with these amounts of red clover extract. This clinical trial 
measures the same indicators (greene score, etc) as mentioned previously. The 
published conclusion of the trial is that there was no significant difference 
between the placebo group and the group on isoflavones, and that there was a 
a large placebo response, in any case it does not show that a composition in 
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accordance with the invention is effective in the treament of symptoms 
associated with menopause . 

It is significant that the result of this trial was available in 1999, well before the 
statutory declaration of G.E. Kelly in 2003. 

Document D15 (Van de Weijer, Maturitas 42 (2002) 187-193 : Isoflavones from 
red clover (Promensil) significantly reduce menopausal hot flush symptoms 
compared with placebo") was cited by the patentee and reports a placebo 
controlled trial with 15 women on 80/mg isoflavone extract from red clover and 
11 on placebo. Positive results are reported. But at page 191, left hand column, 
last paragraph, the author suggests that the dose might play a role in the 
results in comparison with other trials showing negative results. 

Document D16 (Tice et al., JAMA July 2003, pages 207-213 : "Phytoestrogen 
Supplements for the treatment of Hot Flashes : the Isoflavone Clover Extract 
(ICE) Study") reports a clinical trial funded by Novogen with 246 women 
recently postmenopausal. The amounts of isoflavone given were aprox. 82 mg 
and 57 mg. It was designed with a placebo run-in phase to take into account the 
placebo effect. It concludes that "although the study provides some evidence for 
a biological effect of Promensil, neither supplement had a clinically important 
effect on hot flashes or other symptoms of menopause". At page 212, center 
and right column the author speculates that the dose or the composition might 
be relevant to obtain a clinically important effect. 

From the above referred clinical trials (in particular the larger one) that have 
been sponsored by the patentee, it is clear that the efficacy of a medicament for 
the treatment of symptoms associated with menopause and comprising an 
"isoflavone phyto-oestrogen extract of red clover" has not been proven. It 
ensues, following T939/92 that the technical problem that the opposed patent 
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addresses is not solved over the whole breath of the claim and the 
requirements of art. 56 EPC are not met. The headnote of T939/92 reads: 

"1. If a claim concerns a group of chemical compounds per se, an objection 
of lack of support by the description pursuant to Article 84 EPC cannot 
properly be raised for the sole reason that the description does not contain 
sufficient information in order to make it credible that an alleged technical 
effect (which is not, however, a part of the definition of the claimed 
compounds) is obtained by all the compounds claimed (see reasons 2.2.2). 

2. The question as to whether or not such a technical effect is achieved bv 
all the chemical compounds covered bv such a claim may properly arise 
under Article 56 EPC. if this technical effect turns out to be the sole reason 
for the alleged inventiveness of these compounds (reasons 2.4 to 2.6). n 

The following point from the same decision explains clearly the reason 
for this; 

"2.4.2. The reason for this is, that it has for long been a generally accepted 
legal principle that the extent of the patent monopoly should correspond to 
and be justified by the technical contribution to the art (see T 40g/91, OJ 
EPO , No. 3.3. and 3.4 of the reasons, and T 435/91, OJ EPO 1995, 188, 
reasons No. 2.2.1 and 2.2.2). Now, whereas in both the above decisions 
this general legal principle was applied in relation to the extent of the patent 
protection that was justified by reference to the requirements of Articles 83 
and 84 EPC, the same legal principle also governs the decision that is 
required to be made under Article 56 EPC, for everything falling within a 
valid claim has to be inventive. If this is not the case, the claim must be 
amended so as to exclude obvious subject-matter in order to justify the 
monopoly ." 
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2. ART 100 lb) EPC: EP 0 656 786 B1 DOES NOT DISCLOSE THE 
INVENTION IN A MANNER SUFFICIENTLY CLEAR AND COMPLETE FOR IT 
TO BE CARRIED OUT BY A PERSON SKILLED IN THE ART 

From the discussion under inventive step it appears that the invention does not 
work over the whole breath of the claim. According to the headnote of T435/91 : 

"The disclosure of an invention relating to a composition of matter, a 
component of which is defined by its function (in the present case an 
additive which forces a detergent composition in the hexagonal liquid crystal 
phase), is not sufficient if the patent discloses only isolated examples, but 
fails to disclose, taking into account, if necessary, the relevant common 
general knowledge, any technical concept fit for generalisation, which would 
enable the skilled person to achieve the envisaged result without undue 
difficulty within the whole ambit of the claim containing the Junctional" 
definition (point 2.2. 1 of the Reasons)". 



In the present case claim 1 is very broadly formulated: the use of any isoflavone 
containing "extract" of soy or clover (any clover) to manufacture a "medicament" 
for the treatment of the 3 mentioned indications is covered. As already 
explained the terms "extract" and "medicament" are extremely large as well, 
from their interpretation in the description of the opposed patent. The patentee 
has failed to prove that the therapeutic effect can be achieved for any amount of 
isoflavone and for any kind of soy or clover extract. In view of the diverse range 
of amounts of isoflavones present in different plants species and in the different 
"extracts" possible, and in view of the prior art and publications that question the 
effectivity of some of these extracts, it is submitted that the invention as defined 
by the claims is not sufficiently disclosed for it to be carried out by a person 
skilled in the art (art. 83 EPC). 
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3. ART 100 Ic) EPC: THE SUBJECT-MATTER OF EP 0 656 786 B1 
EXTENDS BEYOND THE CONTENT OF THE APPLICATION AS FILED 

It is submitted that subject-matter which extends beyond the content of 
the application as filed (WO 93/23069) has been introduced by way of 
amendments into claim 1 and the description of EP 0656 786 B1, contrary to 
the provisions of Art. 123(2) EPC. The reasons are as follows: 

3.1 There is no basis for the feature "treatment of prostate cancer' 1 of 
claim 1. 

Claim 1 defines: "The use of an isoflavone phyto-oestrogen extract of soy or 
clover for the manufacture of a medicament for administration in unit dosage 
form for the treatment of pre-menstrual syndrome, symptoms associated with 
menopause, or prostate cancer ." 

In the application as filed prostate cancer is mentioned in two contexts: 

- At page 8, lines 17-21, "amelioration of prostate cancer" is specifically 
mentioned, "by administering to the human a sufficient amount of phyto- 
oestrogen". According to the applicant the administration of a sufficient amount 
of phyto-oestrogen is essential to ameliorate prostate cancer. At page 14 line 12 
this is stated again: u lf desired greater dosages can be administered for 
therapeutic reasons". In present claim 1 the limitation to "sufficient amount that 
should be linked to the prostate cancer treatment, is not present, resulting in an 
undue generalisation. 

- At page 15, last line the reduction of the risk of development of cancer of the 
prostate is disclosed in the following context: 

"The product of the invention modulates the production and/or function of 
endogenous sex hormones in humans to modify or producing health improving 



-18- 



ABG/FB/01427EP Opp. EP656786B1 

effects, including the following: ...(H) reduced risk of development of cancer of 
the prostate: ..." 

Further, at page 16, third paragraph, when prostate cancer is discussed, only 
the protection from development of prostatic cancer is mentioned. There is a big 
difference between avoiding (preventing) the development of prostate cancer 
and treatment of a prostate cancer which is already present. Thus this part of 
the application as filed does not provide basis for the "treatment of prostate 
cancer". 

In the first case a "sufficient amount of phyto-oestrogen" is necessary to achieve 
treatment of prostate cancer and therefore this feature should be present in the 
claim, otherwise subject-matter is added through generalisation. In the second 
case only the reduction of the risk of development of cancer of the prostate is 
disclosed, which does not amount to treatment of prostate cancer. 

According to T296/96: 

"3.1 The content of a document must not be considered to be a reservoir 
from which features pertaining to separate embodiments could be combined 
in order to artificially create a particular embodiment. When assessing 
whether a feature has been disclosed in a document, the relevant question 
is whether a skilled person would seriously contemplate combining the 
different features cited in that document" 

Decision T1 067/97 states it in a different way: 

"2.1.3 According to established jurisprudence of the boards of appeal, if a 
claim is to be restricted to a preferred embodiment, it is normally not 
admissible under Article 123(2) EPC to extract isolated features from a set 
of features which have originally been disclosed in combination for that 
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embodiment Such kind of amendment would only be justified in the 
absence of any clearly recognisable functional or structural relationship 
among said features." 

In the present case it is evident that the patentee has isolated the "amelioration 
of prostate cancer" from the features in combination with which it was originally 
disclosed. The skilled person would consider that according to the application 
as filed (see first context), to achieve treatment of prostate cancer (therapeutic 
effect) a sufficient amount of phyto-oestrogen is necessary. That is what is 
directly and unambiguously derivable from the description. Thus the subject- 
matter defined in present claim 1 resulst in an undue generalisation and 
introduces subject-matter that was not present in the application as filed. 

3.2 There is no basis for the feature "for administration in unit dosage 
form" of claim 1. 

The feature u for administration in unit dosage form" was not present in the 
application as filed. Only original claim 7 mentions the unit dosage form, but 
referring back to a health supplement comprising a phyto-oestrogen selected 
from genistein. daidzein. biochanin A. and/or formononetin , and not to a 
medicament comprising an insoflavone phyto-oestrogen extract of soy or clover 
as defined in present claim 1 . Therefore the unit dosage form was described in 
a particular embodiment or combination of features and the principles referred 
in the already mentioned T296/96 and T1 067/97 apply to this situation as well. 

The statement at the end of page 13 of the description: 

"The invention also concerns formulations containing the phyto-oestrogens 
discussed above together with a dietary suitable excipient, diluent, carrier, or 
with a food. Ideally the formulation is in the form of a pill, tablet, capsule, or 
similar dosage form ." 

or the first paragraph at page 14: 
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"...drinks, sterile injectable solutions, tablets, coated tablets, capsules, powders, 
drops, suspensions... or the likeJhe formulations may be in convenient dosage 
forms" 

do not provide basis for the above feature either. It is established case law that 
originally undisclosed equivalents cannot be added by using a wider technical 
term in place of the single technical means originally disclosed (see Case Law 
of the Boards of Appeal of the EPO, 4 th Ed. 2001, page 198 last paragraph, in 
particular T265/88). Hence, said amendment contradicts Article 123(2) EPC. 

3.3 There is no basis for the amendments of the description. 

It is submitted that during examination the patentee has substantially amended 
the description as originally filed, resulting in the addition of new subject-matter, 
contrary to art. 123(2) EPC. 

Document D17 is part of a transcript of a Patent Interference hearing at the 
USPTO and concerning the patent application US 08/910,837 (resulted in US 
6,562,380) and deriving from the same PCT application as EP 0 656 786 B1. 
The purpose of a US interference procedure is to determine who was the first to 
invent when there are two patent applications or patents to cover the same 
subject. In this case the other patent under discussion was the US equivalent of 
WO 94/23716(04). 

Voight is the attorney for G.E. Kelly (see page 2 of D17). In the transcripts at 
pages 53-55 the attorney for Kelly explains what was meant by "health 
supplement" in the international application PCT/AU93/00230 filed in Australia. 
Thus according to the patentee "Health supplement" Is a term used in the 
field interchangeably with "dietary supplement (see page 54, lines 1-5), 
and the later is according to him as defined by the FDA in the Dietary 
Supplement Health and Education Act of 1994 (see D17, page 55). 
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Document D18 from the FDA web page gives the definition of "Dietary 
Supplement" as defined in the referred act (see first paragraph): 

"A dietary supplement is a product taken by mouth that contains a "dietary 
ingredient" intended to supplement the diet..., Dietary supplements are a special 
category under the general umbrella of "foods, " not drugs". 

As such they are not intended to diagnose, treat, cure or prevent any disease. 
Thus the patentee recognizes that the term "Health Supplement" is not 
interchangeable with "Drug" or "Medicament". 

In Europe the term used for this kind of products is "food supplement " and is 
defined in art. 2 of the Directive 2002/46/EC (document D19). It is clearly 
distinguished from a medicament, see art. 1.2 of the Directive: 

"Article 1 

1. This Directive concerns food supplements marketed as foodstuffs and 
presented as such. These products shall be delivered to the ultimate 
consumer only in a pre-packaged form. 

2. This Directive shall not apply to medicinal products as defined by 
Directive 2001/83/EC of the European Parliament and of the Council of 6 
November 2001 on the Community code relating to medicinal products for 
human use (4). 

Article 2 

For the purposes of this Directive: 

(a) 'food supplements' means foodstuffs the purpose of which is to 
supplement the normal diet and which are concentrated sources of nutrients 
or other substances with a nutritional or physiological effect, alone or in 
combination, marketed in dose form, namely forms such as capsules, 
pastilles, tablets, pills and other similar forms, sachets of powder, ampoules 
of liquids, drop dispensing bottles, and other similar forms of liquids and 
powders designed to be taken in measured small unit quantities;. . . " 
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From the above it follows that according to the patentee a "health supplement" 
is different from, and does not overlap with, the term "drug" or "medicament" . 

Enclosed as document D20 are pages 1, 8, 8a t 8b, 9-17 and 19 of the 
description with hand-written amendments, they were filed by the applicant on 
23.12.2003. They are the same as those present in the Druckexemplar for 
grant. It should be noted that pages 8, 8a and 8b are previously filed pages to 
replace page 8. From these pages it can be seen that the amended description 
introduces several originally undisclosed embodiments: 

- at page 8a, the last two paragraphs reproduce lines 4-16 of original page 8 
that were describing a health supplement as the invention . This expression 
has been replaced by " medicament ", when they are not equivalent according 
to the explanations given at the USPTO by the patentee. 

- At page 13, lines 26-29, reference is made first to "the invention" which 
according to original page 8, lines 4-6 was a health supplement, and 
therefore it makes sense that the formulations decribed contain dietary 
suitable excipient or food. However, at line 29 the term formulation is 
replaced by "the medicaments of the invention" and the undisclosed word 
"presented" is introduced, with the absurd result that it now reads: 

" The medicaments of the invention may be presented as nutricional 
supplements, pharmaceutical preparations, vitamin supplements, food 
additives or food supplemented with the specified active phyto-oestrogens of 
the invention,.." 

(Paragraph bridging pages 13-14 of the Druckexemplar, see also page 7, 
lines 23-24 of EP 0 656 786 B1). 
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The whole point here is that the application in 1993 was originally directed to 
Health Supplements (see title, description and originally filed claims), and a 
method of therapeutic treatment was only mentioned in the sidelines. Through 
successive amendments the European patent ended up several years later with 
claims directed to a medicament for 3 indications in the second medical use 
format. "Medicament" and "Health supplement" are not terms that can be used 
interchangeably, they are not equivalent. Therefore the amendment of the 
description of whole paragraphs that were referring to health supplements and 
that now refer to medicaments introduces subject matter which was not present 
in the application as filed. 




Francisco Bernardo Noriega 
European Patent Attorney 
ABG Patentes S.L. 
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Description 
TECHNICAL FIELD 

5 [0001] This invention relates to medicaments containing phyto-oestrogens, or phyto-oestrogen metabolites used to 
treat pre-menstrual syndrome, menopausal symptoms, or prostate cancer 

BACKGROUND ART 

10 [0002] The medicaments for use in accordance with the invention are made from extracts of certain plants with the 
particular purpose of enrichment for phyto-oestrogens, both in their natural state and their closely related derivatives 
and metabolites. 

[0003] Plants which are used as foodstuffs or medicinal herbs contain a wide variety of chemicals which are assim- 
ilated into the body following ingestion. Some of these chemicals are important nutrients for man and animals (eg. fats, 
is carbohydrates, proteins, vitamins, minerals) while others have none, or little or no known nutritional value. The phyto- 
oestrogens hitherto have fallen into this latter category of no known nutritional value. 

[0004] There are 3 principal classes of phyto-oestrogens, viz. isof lavones, lignans, and coumestans. The isof lavones 
are thought to have a broad range of biological functions in plants, although these are poorly understood. However, 
two particular functions are recognised - (a) as phyto-alexln or stressor chemicals which are secreted by the plant in 
20 response to attack by parasites such as insects, fungi, viruses, etc and which display activity against these parasites, 
and (b) chemicals which encourage colonisation of nitrogen-fixing bacteria on the roots of legumes. 
The biological functions in plants of the lignans and coumestans is not generally understood. 
[0005] The different types of phyto-oestrogens are as follows. 

25 Type 1 phyto-oestrogens - (isoflavones) 

[0006] Isoflavones appear to be widely distributed in the plant kingdom and over 700 different isoflavones are de- 
scribed. However, the isoflavones which display oestrogenic activity belong to a small sub-group and are restricted 
almost exclusively to the Leguminosae family. The known oestrogenic isoflavones are daidzein, formononetin, genistein 
30 and biochanin A. In common human foodstuffs such as soya, chickpeas, lentils and beans, the total levels of the 
oestrogenic isoflavones range between about 40-and 300 mg per 1 00 g dry weight. 

[0007] In the raw plant material, isoflavones occur principally as glycosides. Following ingestion by man and animals, 
the glycoside moiety is hydrolysed free by a combination of gastric acid hydrolysis and fermentation by intestinal bac- 
teria. Some of the isoflavones in the aglucone form are absorbed directly and circulate in the blood, while the remainder 
35 are metabolised by intestinal fermentation to a variety of compounds which are also absorbed. The absorbed isofla- 
vones and their metabolites appear to undergo little or no further metabolism in the body, being readily transported in 
the bloodstream, and ultimately being excreted In the urine. 

Type 2 phyto-oestrogens (lignans). 

40 

[0008] Lignans are widely distributed in the plant kingdom. Over one hundred lignans are described and they are 
reported in common human foodstuffs such as cereals, fruits and vegetables. Oilseeds such as flax (linseed) have the 
highest known levels at 20-60 mg/1 00 g dry weight, while cereals and legumes have much lower levels at 0.3-0.6 mg/ 
100 g, and vegetables even lower levels at 0.1-0.2 mg/1 00 g. The most common lignan described is metairesinol. 
45 Dietary lignans also appear to be metabolised fairly efficiently within the gut by bacterial fermentation, yielding metab- 
olites such as enterodiol and enterolactone which are absorbed into- the bloodstream and excreted in the urine. 

Type 3 phyto-oestrogens (coumestans). 

so [0009] Compared to isoflavones and lignans, oestrogenic coumestans appear to have a relatively restricted distri- 
bution in plants and generalfy occur at much lower levels. Alfalfa, ladino clover and some other fodder crops such as 
barrel medic may have significant levels and have been reported to cause reproductive dysfunction in grazing animals, 
in the human diet, the important sources of coumestans are sprouts of soya and alfalfa where levels up to 7 mg/1 OOg 
dry weight are reported. Whole soyabeans and other common foodstuff legumes contain levels of approx. 0.12 mg/ 

55 1 oo g dry weight and most of that Is concentrated in the seed hull which commonly is removed in the preparation of 
human foodstuffs. 
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Type 4 phyto-oestrogens (oestrogens). 

[0010] These arecompounds closely related to animal oestrogens such as oestrone, ©estradiol and oestriol. These 
have been described In plants such as liquorice, apple, French bean, pomegranate and date palm. Little is known of 
the metabolism and biological significance of these chemicals in humans and animals. 

[001 1 ] The full range of biological effects in animals of these dietary phyto-oestrogens has received only recent study. 
A primary effect appears to be associated with their close structural relationship to naturally-occurring oestrogens which 
allows the phyto-oestrogens to mimic the effects of the endogenous oestrogens. The known biological effects of phyto- 
oestrogens can be summarised thus: 
In vitro 

(a) bind to both cytoplasmic and nuclear membrane (Type II) oestrogen receptors on human tissues; 

(b) strongiy compete with oestrogens for oestrogen receptors, but only weakly stimulate those receptors; 

(c) strongly stimulate the production of sex hormone-binding globulin (SHBG) from human cells; 

In vivo 

(d) weakly oestrogenlc in animals; 

(e) competitively-lnhibit the response of tissue to oestrogens. 

[0012] The three majortypes of phyto-oestrogens appear to act at the cellular level in a similar manner, that is through 
interaction with cell surface oestrogen receptors. In the body, naturally-occurring oestrogens circulating in the blood 
largely exert their activity by interaction with oestrogen receptors on ceil surfaces; such interactions then triggering a 
particular biological function of that particular cell. Phyto-oestrogens are able to bind to those oestrogen receptors 
because the structure of these compounds so closely resembles the endogenous oestrogens, but unlike the animal 
oestrogens, phyto-oestrogens only weakly activate the oestrogen receptor. 

[0013] As a result of phyto-oestrogens and endogenous oestrogens competing for the oestrogen-binding sites on 
cells, the more weakly oestrogenic phyto-oestrogens can be considered to have an anti-oestrogenic effect. This phe- 
nomenon is known as competitive-inhibition, by which is meant that the biological effect of an active substance is 
impaired by the competitive binding to a target receptor of a similar but iess active compound. 
[0014] Thus a primary biological effect of phyto-oestrogens is held to be competitive inhibition of endogenous oes- 
trogens. However, another more direct effect is the stimulation of synthesis of SHBG in the liver, as occurs with orally 
administered synthetic steroidal oestrogens. High levels of dietary phyto-oestrogens are thought to be responsible for 
the higher SHBG levels seen in vegetarians and in cultures maintaining traditional (high legume-containing) diets. 
[001 5] At high levels, dietary phyto-oestrogens can have profound physiological effects. An example of this is sheep 
and cattle grazing pastures containing a high proportion of subterranean clover or red clover which can contain levels 
of phyto-oestrogens as high as 5% of the dry weight of the plant. As a result of the competitively-inhibitory effect of the 
dietary phyto-oestrogens on endogenous oestrogen function in the hypothalamus, male and female sheep and cows 
can develop androgenic symptoms. 

[0016] Such high dietary levels of phyto-oestrogens, however, are rare. It is far more common that most animal and 
human diets contain low to moderate levels of phyto-oestrogens, and there is growing epidemiological evidence that 
such levels have a beneficial effect on human heafth. 

[0017] In most traditional human diets in developing countries, the principal phyto-oestrogens consumed are isofla- 
vones because of the generally high reliance on legumes {also known as pulses) as a source of protein. The general 
consumption rates (g/day/person) for legumes for different regions currently are approximately: Japan (50-90), India 
(40-80), South America (30-70), North Africa (40-50), Central/Southern Africa (20-50) and Southern Mediterranean 
(30-60). Legumes also are a source of lignans and, to a much lesser extent, coumestans, and the additional cereal 
and vegetables in the diet would also boost the lignan intake. However, the isof lavone Intake in these traditional cultures 
with high legume consumption would typically be much in excess of either lignan or coumestan intake. 
[0018] The major types of legumes used in traditional diets include soya, chickpeas, lentils, ground nuts, beans (e, 
g. broad, haricot, kidney, lima, navy), and grams (bengal, horse and green). 

[0019] In Western, developed countries, the daily intake of dietary phyto-oestrogens generally is negligible to low. 
In Western Europe, North America and Australasia, legumes were a major source of protein for the majority of the 
populations up to the end of the 19th century. From that time, legume consumption has declined significantly, being 
replaced in the diet with protein of animal origin. Average legume consumption in these regions currently is between 
5-15 g/day/person with a significant proportion of the population ingesting little to no legumes or other phyto-oestrogen 
containing foods on a regular basis. Moreover, the types of legumes consumed in these regions (e.g. garden peas, 
French beans) have a typically lower isoflavone content than legumes such as soya and chick peas. 
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[0020] Based on typical consumption rates and types of foodstuffs consumed, the typical phyto-oestrogen intake 
(mg/day) for different regions can be calculated approximately as 
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(0021] Thus it can be seen that regions which have maintained traditional diets have a higher average daily intake 
of phyto-oestrogens, particularly isoflavones, compared to western countries. People in communities such as Japan 
or developing countries with high legume intake excrete substantially higher phyto-oestrogen metabolites in their urine 
compared to people in Western countries. Within the latter, vegetarians also excrete higher phyto-oestrogen metabolite 
levels than do those consuming a more typical, omnivorous Western diet. 

[0022] The presence of relatively large amounts of phyto-oestrogen metabolites in urine serves to highlight their 
potential biological significance, it has been shown that total urinary excretion of isoflavones and their active metabolites 
in people consuming moderate amounts of legumes is greatly in excess (up to 10,000 x) of steroidal oestrogen levels. 
So that while the oestrogenicity of isoflavones to oestrogen receptors Is only about 1 % that of endogenous oestrogens! 
this weaker effect is off-set by the much higher blood levels of the isoflavones. 

[0023] It is known that legumes have formed an important part of the human diet over the past 20,000-30,000 years. 
It therefore follows that human metabolism has evolved over at least this period in the presence of relatively large 
levels of dietary phyto-oestrogens, particularly isoflavones. Given the known biological effects of phyto-oestrogens, it 
also follows that endogenous oestrogen metabolism and function has evolved in the face of significant competitive 
inhibiting effects of phyto-oestrogens. It has been speculated that the presence of significant dietary levels of phyto- 
oestrogens in recent human evolution has led to a degree of adaption by tissues responsive to reproductive hormones 
to these dietary components. That is, both the rate of production and/or the function of endogenous oestrogens may 
be either dependent upon or influenced by the presence of phyto-oestrogens in the body. It follows therefore that a 
relative deficiency of dietary phyto-oestrogens could be expected to lead to an imbalance of endogenous oestrogen 
metabolism. 

[0024] There is increasing interest in the likely contribution of a relative deficiency of dietary phyto-oestrogens to the 
development of the so-called "Western diseases 0 , especially cancer of the breast, benign (cystic) breast disease, 
cancer of the uterus, cancer of the prostate, cancer of the bowel, pre-menstrual syndrome, menopausal syndrome! 
and atherosclerosis. All of these diseases are associated to a greater or lesser extent to oestrogen metabolism, and 
oestrogen function is either known or is suspected to play a role in their aetiology and/or pathogenesis. 
[0025] Each of these diseases occurs at much higher incidence in Western, developed countries than it does in 
developing communities. Moreover, it is thought that in Western communities, the incidences of each have risen over 
the past century. It is also generally held, that of all the environmental factors likely to be contributing to this phenom- 
enon, diet is the principal factor. Of those dietary components with the potential to influence the aetiology of oestrogen- 
related disease, there is a growing awareness that phyto-oestrogens may have important potential. 
[0026] The beneficial effects of phyto-oestrogens on human health are thought to derive from at least two principal 
function, those being (i) competitive-inhibition of the function of endogenous oestrogens, and (ii) the stimulation of 
production of SHBG, SHBG plays an important role in primates in binding and transporting the reproductive hormones 
(oestrogens, androgens) In blood so that the availability of reproductive hormones Is regulated to a large degree by 
SHBG levels. Higher SHBG levels are considered beneficial in leading to a reduction in both blood levels of unbound 
(and unregulated) reproductive hormones and metabolic clearance rates of the hormones. Although Isoflavones are 
potent stimulators of SHBG synthesis, they only weakly bind to SHBG, so that the increased SHBG levels resulting 
from the dietary isoflavones are largely available for binding to endogenous oestrogens. 

[0027] In terms of directly identifying the beneficial effects of phyto-oestrogens in amelioration of any or all of the 
"Western diseases 0 , there are only two examples. In one example, the diets of women, with menopausal syndrome 
were supplemented with foodstuffs (soya, linseed, red clover) high in phyto-oestrogens, and an alleviation of meno- 
pausal symptoms to an extent similar to that obtained with replacement therapy with synthetic oestrogens was achieved; 
that effect was ascribed to the phyto-oestrogen content of the supplement. In the other example, legumes such as 
soya and various pulses have been shown to have a hypocholesteroiaemic effect in humans; this effect has not been 
ascribed to phyto-oestrogens, although purified isoflavones do have a hypocholesteroiaemic effect in animals with 
artificially-induced hyperchotesterolaemia. 

[0028] In summary, it could reasonably be deduced that the inclusion of greater levels of foodstuffs high In phyto- 
oestrogens in the standard diets of men and women in developed countries could be expected to redress a general 
Imbalance of endogenous reproductive hormone metabolism, thereby reducing the predisposition of those communities 
to the above diseases. While there are various types of phyto-oestrogens which may be suitable to this end, the large 
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discrepancy in isoflavone consumption between communities with Western and traditional diets suggest that foodstuffs 
with high isoflavone content are of prime interest. 

[0029] However it is unrealistic to expect that public education programmes would readily convert communities in 
developed countries from a diet where the protein content Is predominantly animal-derived, to one where the protein 

s is predominantly legume-derived. Moreover, the legumes which are commonly consumed in developed countries are 
relatively poor sources of phyto-oestrogens and the general acceptance in the community of less well-known legumes 
with higher phyto-oestrogen content would be necessarily a slow process. Also, the highly variable levels of phyto- 
oestrogens in foodstuffs relating to plant strain type, degree of plant maturity, and climatic and other environmental 
conditions suggests that the supply of an assured amount of phyto-oestrogens through the use of whole foodstuffs 

10 may be difficult. 

[0030] An alternative strategy is to make available either (I) phyto-oestrogens in a purified form, or (ii) foodstuffs 
which are enriched for phyto-oestrogens. In this way, the phyto-oestrogen could be added to the diet in a convenient 
form as a supplement without requiring any substantive change to the diet. 

[0031 ] The present invention provides the use of an isoflavone phyto-oestrogen extract of soy or clover for the man- 
's uf acture of a medicament for administration in unit dosage form for the treatment of pre-menstrual syndrome, symptoms 
associated with the menopause, or prostate cancer. 

[0032] The medicament may further comprise at least one dietary suitable excipient, preferably wherein the medi- 
cament Is in the form of a tablet or capsule. 

[0033] The isoflavone phyto-estrogens are preferably present in an amount of from about 20mg to 200mg per dosage 
so unit, optionally wherein the amount is 50mg to 150mg. 

[0034] In preferred embodiments the extract is obtained from clover or soybean. The extract is most preferably ob- 
tained from the leaves of clover or the hypocotyls of soybean. 

[0035] The extract is preferably in liquid form, more preferably an aqueous organic solvent extract, even more pref- 
erably an aqueous alcohol extract. 
25 [0036] In preferred embodiments the administration of the medicament is at least daily over a period of at least a 
month. 

[0037] The medicaments of the present invention are specifically enriched for isoflavones selected from genistein, 

daidzein, formononetin and biochanin A, or their natural glycoside form, or their analogues. 

[0038] Preferably the medicament contains an excipient, a diluent, a carrier or the like, or else it may be is mixed 

30 with food or can be consumed directly. It is also preferred that the ratio of genistein and/or it methylated derivative 
biochanin A to daidzein and/or its methylated derivative formononetin is between 1 :2 to 2: 1 . Other plant components 
with oestrogenic activity including lignans, coumestans and flavones may also be present in extract, but it is held that 
these are of secondary importance to the predominant isoflavones. The term phyto-estrogens Is used hereafter to 
Indicate a predominance of isoflavones with lesser amounts of lignans, coumestans and ffavones. 

35 [0039] The medicaments in accordance with the invention can be used to improve the health of a human by admin- 
istering to the human regularly on a daily basis over a sufficient period such as at least a month. The health conditions 
which are ameliorated are cancer of the prostate pre-menstrual syndrome (also known as pre-menstrual tension), or 
adverse symptoms associated with menopause in women. 

[0040] The phyto-oestrogens are extracted from a clover, such as red clover or subterranean clover, or from soya 
« which contain high levels of phyto-oestrogens. 

[0041 ] Various different isoflavones have been identified from these sources - they are principally genistein, biochanin 
A, daidzein, formononetin and glycitein. In plants these compounds occur principally in a glycoside form bound to 
sugars such as glucose, with smaller amounts present as the aglucone forms. The formulae of the isoflavones are: 



50 




daidzein R - H 
genistein R « OH 



[0042] The structure of biochanin A is the same as for genistein but with a 4*-methoxy group, and similarly formonon- 
etin has the same structure as daidzein, but with a 4'-methoxy group. 

[0043] Following ingestion by humans, the glycosidic isoflavones are hydrolysed to the aglucone form and biochanin 
A and formononetin are demethylated by bacterial fermentation to genistein and daidzein respectively. A small pro- 
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portion of these free isoflavones are absorbed directly from the bowel and circulate in the blood. The bulk of the Iso- 
f lavones, however, remain in the bowel and undergo fermentation to form various metabolites which also are absorbed 
into the bloodstream. The principal metabolites which have been identified are equol and O-rfesmethylangolensin. 
[0044] In vitro and in vivo studies have indicated that genistein, biochanln A, equol, daidzein, formononetin all have 
oestrogenic activity in descending order. O-desmethylangolensin is only very weakly oestrogenic and glycitein is non- 
oestrogenic. 

[0045] In animal and in vitro studies, genistein has been shown to have greater oestrogenic/antt-oestrogenic activity 
and SHBG-stimulating capacity than the other isoflavones or their metabolites (approximately 1 0 times that of daidzein 
and formononetin). However, the full range of biological effects of the different isoflavones have yet to be fully deter-, 
mined, and in particular their relative efficacies in the different biological effects such as oestrogenicity, hypocholes- 
terolaemia, anti-angiogenesis, anti-oxidation, anti-carcinogenesis for example are not yet fully known. 
[0046] It is thoughtthat because the methyl forms (biochanin A and formononetin) ultimately are largely demethylated 
to theirprlncipats, genistein and daidzein with improved biological efficacy, then it is unimportant whetherthe isoflavones 
are present in accordance with the claimed invention in the methylated or demethylated forms. 
[0047] Given that the relative biological importance of the two isoflavone groups (being genistein and daidzein) to 
human health remains unclear, and that each might indeed have different importance, plus the fact that both isoflavones 
are present in the diet in approximately equal proportions, then it is prudent that both isoflavones be present in accord- 
ance with the claimed Invention in approximately equal proportions. 

[0048] The Ideal soy or clover sources of phyto-oestrogens in accordance with the Invention are preferably those 
which (i) are readily available, (ti) are relatively inexpensive, (iii) are readily and economically processed so as to yield 
the extract, (iv) have a high Isoflavone content so as to provide high yields, and (v) have no known toxic components 
requiring selective removal or inactivation. 

[0049] Certain clovers, such as red clover ( T. pratense) and subterranean clover (T. subterranean) are the preferred 
sources. On a dry weight basis, these clovers contain the highest amounts of oestrogenic isoflavones of all legumes 
tested to date with levels of 3-5 g%(T- subterranean) and 1-3 g% (T. pratense). In comparison, soya flour has a level 
of 0.15-0.30 g%, lentils (0.08-0.12 g%), chick peas (0.07-0.13 g%), and garden peas (0.02-0.03 g%). Thus it can be 
seen that clovers contain approximately at least 1 0-30 times by weight the isoflavone content of other commonly avail- 
able, human leguminous foodstuffs meaning that for manufacturing purposes, the yield of isoflavones per unit weight 
of plant material is many times greater from clover than from other legumes. 

[0050] Red clover and subterranean clover also are common fodder crops and are readily grown and are widely 
available. Clovers also are comparatively cheaper ($200/tonne) than crops such as soya and lentils ($500Aonne). 
[0051 ] With clovers, the isoflavones are recovered from the leaf rather than from the seed in the case of soya, beans, 
nuts and grams. This provides a substantially higher yield of isoflavones per unit area of pasture for clovers compared 
to other legumes because of the greater leaf matter compared to seed matter recovered per plant. 
[0052] Clovers also have an extended growing season, and faster growth rates compared to those legumes such 
as soya, lentils or chick peas where the seed is the end-product Clover can be cropped for its leaf content repeatedly 
over a single growing season. An additional benefit of this is that as phyto-alexins, the isoflavone content increases in 
response to the stress of cropping. 

[0053] Thus it can be seen that in clovers versus other legumes provide a combination of (a) higher isoflavone content 
per dry weight of plant, (b) a higher yield of dry matter containing isoflavones per plant, and (c) a higher yield of dry 
matter per hectare. 

[0054] An additional feature of clovers is that there are wide varieties of cultivars with widely differing isoflavone 
levels and types. This allows blending of different cultivars to achieve the desired ratio of the different isoflavones, 
although it is equally possible to use a single cultivar which provides the desired ratio. 

[0055] Soyabean flour may be used as the source of phyto-oestrogens but the substantial poorer (approx. 10%) 
yield of isoflavones compared to clovers means that the manufacturing costs are substantially greater and there is 
substantially greater amounts of waste products which requires disposal or further treatment for re-use as a foodstuff. 
An alternative, however, to the use of whole soya for this purpose, is to use the hull and hypocotyl (or germ) of the 
whole soyabean. The hull and hypocotyl represent only a small proportion by weight (8% and 2% respectively) of the 
intact bean. However, the coumestrol content of soya is concentrated in the hull, and the daidzein content of soya is 
concentrated in the hypocotyl. The two cotyledons which comprise the bulk of the soyabean (90% by weight) contain 
the bulk of the genistein content of soya. During standard processing of soyabeans, the hulls being a fibrous component 
with little or no perceived nutritional value normally are separated and removed by physical means. The hypocotyls 
become separated following the splitting of the cotyledons, and while these currently generally are not deliberately 
isolated, they may be separated and isolated by passing the disturbed soyabeans over a sieve of sufficient pore size 
to selectively remove the small hypocotyl. The hypocotyl contains approx. 1.0-1.5 g% isoflavones (95% daidzein, 5% 
genistein). The raw hypocotyl and hull material can be ground or milled to produce, for example, a dry powder or flour 
which then could be either blended or used separately as a dietary supplement in a variety of ways including, for 



EP0 656 786 B1 



10 



20 



25 



30 



35 



40 



45 



example, as a powder, in a liquid form, In a granulated form, in a tablet or encapsulated form, or added to other prepared 
foodstuffs. For use in accordance with the invention it is further processed to yield an enriched extract of phyto-oes- 
trogens. This material also could be added to clover extract in accordance with the invention. 
[0056J In plants, the oestrogenic isofiavones are restricted principally to the leaf, fruit and root; the stem and petiole 
contain very little. With soya crops, the leaves are rarely regarded as foodstuff; indeed with these crops, the plants 
normally are allowed to die and dry out before the seed crop is harvested. Nevertheless, the fresh leaves of these 
crops could be regarded as a source of phyto-oestrogens for the invention although the much lower isoflavone content 
of the leaves of these crops compared to clovers, plus their generally slow growth compared to clovers, suggests that 
they would not be a preferred source of large-scale isoflavone enrichment. 

[0057] To provide a similar amount of isoflavone to that contained in most traditional legume-rich diets (50-1 00 mg 
oestrogenic isoflavones/day) would require an average daily consumption of 3-6 g dry weight or 15-30 g wet weight 
of specially selected cultivars of clover with particularly high isoflavone levels. Clover grasses generally are not eaten 
by humans, except to a limited extent as sprouts of some of the pleasanter tasting varieties. Isofiavones are intensely 
astringent and are responsible in large part for the bitter taste of legumes. Thus the types of bean sprouts, clover 
sprouts and alfalfa sprouts generally available have been selected on the basis of cultivar and of age for pleasant taste 
and in so doing inadvertently have been selected for low isoflavone content. Of the sprouts currently available in West- 
ern countries for human consumption, between approx. 100-250 g would need to be consumed daily to provide a 
dosage of 50-1 00 mg isofiavones. Certainty clovers and other legume sprouts are not generally eaten In such sufficient 
quantities by humans to obtain the advantages of the present invention. 

[0058] The invention also concerns formulations containing the phyto-oestrogens discussed above together with a 
dietary suitable excipient, diluent, carrier, or with a food Ideally the formulation is in the form of a pill, tablet capsule 
or similar dosage form. ' 
[0059] The medicaments of the Invention may be presented as n utritional supplements, pharmaceutical preparations 
vitamin supplements, food additives or foods supplemented with the specified active phyto-oestrogens of the invention! 
liquid or solid preparations, including drinks, sterile injectable solutions, tablets, coated tablets, capsules, powders' 
drops, suspensions, or syrups, ointments, lotions, creams, pastes, gels, or the like. The formulations may be In con- 
venient dosage forms, and may also include other active ingredients, and/or may contain conventional excipients, 
earners and diluents. The medicaments are preferably presented as herbal remedies and treatments. 
[0060] The invention is directed to the treatment of the specified conditions using the specified phytoestrogen 
medicaments. The preferred amounts to be administered to the human fall within 20 - 200 mg on a daily basis. More 
preferably the dosage is from 50 - 1 50 mg on a dairy basis, and most preferably at a dosage of about 1 00 mg. If desired 
greater dosages can be administered for therapeutic reasons. In contrast to prior practices such high dosages were 
not possible. For example, dosages of up to or greater than 1000 mg may be suitable. In order to obtain the benefits 
of the invention, the treatment with the isofiavones should continue for a considerable period, ideally for at least a 
month, and ideally continuously for the whole period for which the heatth improvement advantages should accrue. 
[0061 ] The medicament according to the claimed use of the present invention yields a constant and accurately known 
amount of isofiavones. The product is also ideally a natural product, which has advantages for consumer acceptance, 
and in accordance with the supposed theory behind the invention may very possibly be one of the main causes for its 
beneficial effects. Whole legumes have a widely variable isoflavone content due to two main causes: the type of legume 
and the environmental effect. The type of legume typically has a wide range of isoflavone content. The miligram of 
isoflavone per hundred gram of whole foodstuff (dry weight) is given in the following table: 



Soya Products 


- Whole Soya 


150-300 


• Soya Milk 


25-40(mg per 200 ml) 


-Tofu 


55-95 


Lentils 


80-120 


Chickpeas 


70-130 


Broad beans 


15-20 


Garden peas 


15-25 



[0062] Thus common leguminous foodstuffs consumed in Western countries (broad beans, garden peas etc) have 
relatively low oestrogenic isoflavone content and exceptionally large amounts of these would need to be consumed 
daily to approximate those isoflavone levels consumed in traditional diets. Most Western cultures do not traditionally 
eat legumes with high isoflavone contents, and those soya products (milk, tofu etc) which are becoming increasingly 
popular in Western countries, also have relatively low isoflavone levels compared to whole soya, indicating that rela- 
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tively large amounts of these would need to be consumed on a regular basis to deliver the required isoflavone levels. 
[0083] The environmental effect arises because the Isoflavone levels in any species of plant depend greatly on the 
age of the plant, the climatic conditions where it is grown, the fertiliser and so forth. Therefore constant and consistant 
dosage is very difficult with ordinary whole foodstuffs. The accurately determined quality and quantity of the active 
isoflavones in the medicament, and its easy consumability when compared with the almost impossible task of eating 
huge amounts of often practically inedible foods, Is therefore an import feature of the invention , for helping in overcoming 
the specified health problems. 

[0064J The health problems, include the treatment of PMS and menopausal symptoms. The invention therefore is 
directed to the use of the specified medicament for the treatment of a human, to combat the specified conditions 
associated with phyto-oestrogen deficiency, which comprises administering to the human an effective amount of phyto- 
oestrogen principally isoflavone but which might also include relatively smaller amounts of lignans and coumestans, 
ideally in a concentrated form, wherein the isoflavones include genistein, and/or biochanin A, and/or daldzein, and/or 
formononetin. 

[0065] Cancer of the prostate generally is considered to be associated with sex hormone dysfunction and the growth 
of prostatic cancer cells is influenced by oestrogens and androgens. The Incidence of prostatic cancer is low in com- 
munities with high legume intake and, conversely, is high in Western socieites. Phyto-oestrogens are though to protect 
from development of prostatic cancer. One mechanism may be the effect of phyto-oestrogens on lowering the proportion 
of unbound:bound reproductive hormones in the blood. However, there is other evidence to suggest that phyto-oes- 
trogens, particularly Isoflavones, can have a direct influence on certain cellular enzymes within prostatic cells. 
[0066] Pre-menstrual syndrome has uncertain aetiology and pathogenesis, although most certainly is associated 
with reproductive hormone dysfunction. It also is a syndrome which has reportedly lower incidence in communities 
maintaining traditional high-legume diets. It is proposed that phyto-oestrogens will alleviate this condition by restoring 
balance to oestrogen metabolism. 

[0067] Menopausal syndrome is associated with changes in the oestrogen profile in the body with advancing age. 
Adverse clinical symptoms may be treated with oestrogen replacement therapy. There is evidence that foodstuffs high 
in phyto-oestrogens are a suitable alternative to synthetic hormones In this respect, producing alleviation of adverse 
clinical symptoms. Again, it is proposed that phyto-oestrogens will function by restoring balance to oestrogen metab- 
olism. 

MODES FOR CARRYING OUT THE INVENTION 

[0068] The invention is now described with reference to various examples. 

EXAMPLE 1 - Preparation of Red Clover Product 

[0069] Tablets were prepared using red clover in accordance with the following procedure. The raw plant material is 
harvested and dried; such drying being either sun-drying or from applied heat. 

[0070] The dried product is then preferably chaffed, before the following extraction step, although this can be omitted 
if desired. 

[0071 ] The dried material Is extracted in an aqueous: organic solvent mix. The aqueous phase is required to extract 
the water-soluble glycoside form of isoflavones, while the organic solvent is required to solubilise the water-insoluble 
agtycone form. The organic solvent can be either alcohol, chloroform, acetone or ethyl acetate. The ratio of solvent in 
the water can be between 0,1 % and 99.9%. The preferred method is to use 60% alcohol in water. 
[0072] The isoflavones are extracted by exposing the plant material to the watersolvent mix. The exposure time in 
general terms is indirectly proportional to the temperature of the mixture. The temperature of the mix can range between 
ambient temperature and boiling temperature. The exposure time can be between 1 hour and 4 weeks or even longer. 
It has been determined that the adequate times for maximal recovery of isoflavones are 2 weeks at 50°C and 24 hours 
at 90°C. The supernatant is separated from the undissolved plant material and the organic solvent removed by distil- 
lation The aqueous supernatant then is concentrated, typically by distillation. 

[0073] Additional processing steps can be used, if desired, to convert the extracted natural product to capsule, tablet, 
or other convenient form for ingestion, using normal techniques for doing this. Otherwise the product can be packaged 
as a convenient food additive. 

EXAMPLE 2 - preparation of soya hypocotyl product. 

[0074] Soyabeans were heated in dry air so that the hull became brittle. The beans then were processed through a 
tumble mill which removed the hull and split the bean the two cotyledons and the small-sized hypocotyl which separated 
from each other. The light-weight hulls then were removed by an air stream. The small-sized hypocotyls were separated 
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from the larger cotyledons by sieving through a steel wire mesh with apertures of 1 mm x 1 mm. This yielded approx- 
imately 87% purity of hypocotyls with 13% contamination by small cotyledon chips. 

[0075J Normal soybean processing steps isolate the hulls and then these are discarded or processed separately for 
use in human and animal foodstuffs. The hypocotyls normally are not separated and are processed along with the 
5 cotyledons. However, a small number of soybean processors are separating hypocotyls by the above methods in order 
to reduce the astringent taste of soyflour for human consumption, and currently these hypocotyls are either discarded 
or processed to flour for use in animal feed. 

EXAMPLE 3 - effect of administering red clover extract to humans (not of the invention) 

10 

[0076] Seven normal individuals were studied for the comparative effects of red clover extract and whole legumes 
on blood cholesterol levels. All the individuals were consuming a standard Western diet with minimal levels of legumes. 
[0077] Three men consumed between 100-150 g haricot or navy beans daily for 3 weeks as a supplement to their 
normal diet. This yielded an approximate daily isoflavone dosage or between 60-100 mg. 
is [0078] Four other individuals (3 men, 1 woman) consumed 5 g of red clover extract containing 100 mg isoflavones 
daily for 3 weeks. 

[0079] Total serum cholesterol levels were determined immediately before and immediately following the challenge. 
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30 





Pre-treatment 


Post-treatment 


% change 


Beans only 


Patient 1 


5.77 


5.46 


-5.4 


Patient 2 


6.24 


6.12 


•1.9 


Patient 3 


7.45 


851 


+14.3 


Red clover extract 


Patients 


6.53 


5.90 


-9.6 


Patient 6 


7.43 


6.63 


-10.8 


Patient 7 


6.33 


5.50 


-13.1 


Patient 8 


6.98 


7.28 


+ 4.3 



[0080] The red clover extract had a significantly (P < 0 .05) greater hypocholesterolaemic effect than did the whole 
beans. 

35 [°081 ] Neither of the treatments produced any untoward side effects, although the whole bean eaters reported greater 
difficulty with compliance of treatment than did those taking the red clover extract. 

EXAMPLE 4 - effect of administering soy hypocotyls to humans 

40 [6082] Fifteen volunteers (8 women, 7 men) were given 5 g of soy hypocotyl containing {45 mg daidzein and 5 mg 
genistein) daily for 2 months. The hypocotyl was consumed as a powder added to the diet. 
[0083] The effects on cholesterol levels are shown in the following table. The individuals are grouped according to 
their pre-treatment cholesterol levels {high, medium, low). 







Range {mean) unmol/L 


n 


Pre-treatment 


Post-treatment 


Group 1 


6 


6.3-8.4 {7.1) 


5.4-6.5 (6.1) 


Group 2 


6 


5.0 - 6.2 (5.5) 


4.7-5.9 (5.1) 


Group 3 


3 


3.3*4.7 (4.2) 


3.4-4.6 (4.1) 



[0084] The results show a significant fall in total cholesterol levels in those individuals with cholesterol levels con- 
sidered to be at the upper end of the normal range. 

[0085] In addition, 1 woman reported substantial amelioration of her benign breast disease problem associated with 
55 mid-cycle swelling and tenderness, and another woman reported regularisation of her menstrual cycle and reduced 
menstrual bleeding. Both of these effects were regarded as beneficial. 
[0086] No other side-effects were reported as a result of the treatment. 
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Claims 

1 . The use of an isoflavone phyto-oestrogen extract of soy or clover, for the manufacture of a medicament for ad- 
ministration in unit dosage form for the treatment of pre-menstrual syndrome, symptoms associated with meno- 

s pause, or prostate cancer. 

2. A use as claimed in claim 1 , wherein the medicament further comprises at least one dietary suitable excipient. 

3. A use as claimed in claim 1 or 2, wherein the isoflavone phyto-oestrogen is extracted from soya 

w 

4. A use as claimed in claim 3 t wherein the isoflavone phyto-oestrogen Is extracted from soya hypocotyls. 

5. A use as claimed in claim 1 or 2, wherein the isoflavone phyto-oestrogen Is extracted from dover. 

is 6. A use as claimed In any one of claims 1 to 4, wherein the isoflavone phyto-oestrogen extract comprises one or 
more of genistein, daidzein, or glycosides thereof, or metabolites or derivatives thereof. 



20 



7. A use as claimed in claim 1 or claim 2, wherein the Isoflavone phyto-oestrogen comprises genistein and/or bio- 
chanin A:daidzein and/or formononetin, present In a ratio of from about 1 :2 to 2:1 . 

8. A use as claimed in any of claims 1 to 7, wherein the isoflavone phyto-oestrogens are present in an amount from 
about 20 mg to 200 mg per unit dose, optionally where the amount Is 50 mg to 150 mg. 

9. A use as claimed in any preceding claim, wherein administration of the medicament is administered at least daily 
& over a period of at least a month. 

10. A use as claimed in any preceding claim, wherein the extract includes coumestans, lignans and flavones. 

11. A use as claimed in any preceding claim, wherein the unit dosage form is a tablet or capsule 

30 

PatentansprQche 

1 . Verwendung eines Isof lavon-Phytodstrogen-Extrakts von Soja oder Klee fur die Herstellung eines Medikaments 
35 zur Verabreichung in Dosierungseinheitsform fur die Behandlung des pramenstruellen Syndroms, von Sympto- 

men, die mit der Menopause verbunden sind, Oder von Prostatakrebs. 

2. Verwendung wie in Anspruch 1 beansprucht, wobei das Medikament auBerdem wenigstens ein nahrungsmittel- 
geeignetes Excipiens umfasst. 

40 

3. Verwendung wie in Anspruch 1 oder 2 beansprucht, wobei das Isoflavon-Phytodstrogen aus Soja extrahiert wird. 

4. Verwendung wie in Anspruch 3 beansprucht, wobei das Isoflavon-Phytoostrogen aus Sojahypokotylen extrahiert 
wird. 

45 

5. Verwendung wie in Anspruch 1 oder 2 beansprucht, wobei das Isoflavon-Phytoostrogen aus Klee extrahiert wird. 

6. Verwendung wie In elnem der Anspruche 1 bis 4 beansprucht, wobei der Isoriavon-PhytoSstrogen-Extrakt einen 
oder mehrere Vertreter aus der Gruppe Genistein, Daidzein oder Glycoside davon oder Metabolite oder Derivate 

5( > davon umfasst. 

7. Verwendung wie in Anspruch 1 oder Anspruch 2 beansprucht, wobei das Isoflavon-Phytoostrogen Genistein und/ 
oder Biochanin A: Daidzein und/oder Formononetin umfasst, die in einem Verhaltnis von ungefahr 1:2 bis 2:1 
vorhanden sind. 



55 



8. Verwendung wie in einem der Anspruche 1 bis 7 beansprucht, wobei die Isoflavon-Phytoostrogene in einer Menge 
von ungefahr 20 mg bis 200 mg pro Dosiseinheit vorhanden sind, wobei die Menge gegebenenfalls 50 mg bis 150 
mg betragt. 
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9. Verwendung wie in einem der vorangehenden Anspruche beansprucht, wobei die Verabreichungdes Medikaments 
wenigstens taglich Ober einen Zeitraum von wenigstens einem Monat erfolgt. 

10. Verwendung wie in einem der vorangehenden Anspruche beansprucht, wobei der Extrakt Coumestane, Llgnane 
und Flavone einschliefJt. 

11. Verwendung wie in einem der vorangehenden Anspruche beansprucht, wobei die Dosierungseinheitsform eine 
Tablette oder Kapsel ist. 



Revendlcatlons 

1. Utilisation d'un extrait du phyto-oestrogene isoflavone de soja ou de trefle, pour fabriquer un medicament pour 
administration sous forme de dosage unitaire pour le traitement du syndrome premenstruel, des symptdmes as- 
socles a la menopause ou du cancer de la prostate. 

2. Utilisation selon la revendication 1 , dans taquelle le medicament comprend en outre au moins un excipient adapte 
sur le plan dletetique. 

3. Utilisation selon la revendication 1 ou 2, dans laquelle le phyto-oestrogene isoflavone est extrait du soja. 

4. Utilisation selon la revendication 3, dans laquelle te phyto-oestrogene isoflavone est extrait d'hypocotytes de soja. 

5. Utilisation selon (a revendication 1 ou 2, dans laquelle le phyto-oestrogene isoflavone est extrait du trefle. 

6. Utilisation selon I'une quelconque des revendications 1 a 4, dans laquelle I'extrait de phyto-oestrogene isoflavone 
comprend un ou plusieurs parmi la genisteine, la daidzeme, ou leurs glycosides, ou leurs metabolites ou leurs 
derives. 

7. Utilisation selon la revendication 1 ou la revendication 2, dans laquelle le phytooestrogene isoflavone comprend 
la genisteine et/ou la biochanine A:la daidzeme et/ou la formononetine, presentes selon un rapport d*environ 1 ;2 

8.2:1. 

8. Utilisation selon I'une quelconque des revendications 1 a 7, dans laquelle les phyto-oestrogenes isoflavones sont 
presents en une quantity d'environ 20 mg a 200 mg par dose unitaire, facultativement ou la quantity est de 50 mg 
a 150 mg. 

9. Utilisation selon I'une quelconque des revendications prec6dentes, dans laquelle ('administration du medicament 
est administree au moins quotidiennement pendant au moins un mois. 

10. Utilisation selon I'une quelconque des revendications precedentes, dans laquelle I'extrait inclut des coumestanes, 
des lignanes et des flavones. 

11. Utilisation selon rune quelconque des revendications precedentes, dans laquelle la forme de dosage unitaire est 
un comprime ou une capsule. 
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HEALTH SUPPLEMENTS CONTAINING PHYTO-OESTROGENS. ANALOGUES OR ME- 
TABOLITES THEREOF 



TECHNICAL FIELD 

This invention relates to natural products containing phyto-oestrogens, or phyto-oestrogen 
metabolites, which have various beneficial physiological effects in man, and which have a 
variety of uses, such as to promote good health and as a dietary additive, for example. 



BACKGROUND ART 

The particular product in accordance with the invention is an extract of certain plants with the 
particular purpose of enrichment for phyto-oestrogens, both in their natural state and their 
closely related derivatives and metabolites. 

Plants which are used as foodstuffs or medicinal herbs contain a wide variety of chemicals 
which axe assimilated into the body following ingestion. Some of these chemicals are 
important nutrients for man and animals (e.g. fats, carbohydrates, proteins, vitamins, minerals) 
while others have none, or little or no known nutritional value. The phyto-oestrogens hitherto 
have fallen into this latter category of no known nutritional value. 

There are 3 principal classes of phyto-oestrogens, viz. isoflavones, lignans, and coumestans. 
The isoflavones are thought to have a broad range of biological functions in plants, although 
these are poorly understood. However, two particular functions are recognised - (a) as phyto- 
alexin or stressor chemicals which are secreted by the plant in response to attack by parasites 
such as insects, fungi, viruses, etc and which display activity against these parasites, and (b) 
chemicals which encourage colonisation of nitrogen-fixing bacteria on the roots of legumes. 
The biological functions in plants of the lignans and coumestans is not generally understood. 

The different types of phyto-oestrogens are as follows. 
Type 1 phyto-oestrogens - (isoflavones) 

Isoflavones appear to be widely distributed in the plant kingdom and over 700 different 
isoflavones are described. However, the isoflavones which display oestrogenic activity belong 
to a small sub-group and are restricted almost exclusively to the Leguminosae family. The 
known oestrogenic isoflavones are daidzein, formononetin, genistein and biochanin A. In 
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common human foodstuffs such .as soya, chickpeas, lentils and beans, the total levels of the 
oestrogenic isoflavones range between about 40*and 300 mg per 100 g dry weight. 

In the raw plant material, isoflavones occur principally as glycosides. Following ingestion by 
man and animals, the glycoside moiety is hydrolysed free by a combination of gastric acid 
hydrolysis and fermentation by intestinal bacteria. Some of the isoflavones in the aglucone 
form are absorbed directly and circulate in the blood, while the remainder are metabolised by 
intestinal fermentation to a variety of compounds which are also absorbed. The absorbed 
isoflavones and their metabolites appear to undergo little or no further metabolism in the body, 
being readily transported in the bloodstream, and ultimately being excreted in the urine. 

Type 2 phyto-oestrogens (lignans). 

Lignans are widely distributed in the plant kingdom. Over one hundred lignans are described 
and they are reported in common human foodstuffs such as cereals, fruits and vegetables. 
Oilseeds such as flax (linseed) have the highest known levels at 20-60 mg/100 g dry weight, 
while cereals and legumes have much lower levels at 0.3-0.6 mg/100 g, and vegetables even 
lower levels at 0.1-0.2 mg/100 g. The most common lignan described is metairesinol. Dietary 
lignans also appear to be metabolised fairly efficiently within the gut by bacterial fermentation, 
yielding metabolites such as enterodiol and enterolactone which are absorbed into- the 
bloodstream and excreted in the urine. 

Type 3 phyto-oestrogens (coumestans). 

Compared to isoflavones and lignans, oestrogenic coumestans appear to have a relatively 
restricted distribution in plants and generally occur at much lower levels. Alfalfa, ladino 
clover and some other fodder crops such as barrel medic may have significant levels and have 
been reported to cause reproductive dysfunction in grazing animals. In the human diet, the 
important sources of coumestans are sprouts of soya and alfalfa where levels up to 7 mg/lOOg 
dry weight are reported. Whole soyabeans and other common foodstuff legumes contain levels 
of approx. 0.12 mg/100 g dry weight and most of that is concentrated in the seed hull which 
commonly is removed in the preparation of human foodstuffs. 

Type 4 phyto-oestrogens (oestrogens). 

These are compounds closely related to animal oestrogens such as oestrone, o estradiol and 
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oestriol. These have been described in plants such as liquorice, apple, French bean, 
pomegranate and date palm. Little is known of the metabolism and biological significance 
of these chemicals in humans and animals. 

The full range of biological effects in animals of these dietary phyto-oestrogens has received 
only recent study. A primary effect appears to be associated with their close structural 
relationship to naturally-occurring oestrogens which allows the phyto-oestrogens to mimic the 
effects of the endogenous oestrogens. The known biological effects of phyto-oestrogens can 
be summarised thus: 



In vitro (a) bind to both cytoplasmic and nuclear membrane (Type II) oestrogen 
receptors on human tissues; 

(b) strongly compete with oestrogens for oestrogen receptors, but only 
weakly stimulate those receptors; 

(c) strongly stimulate the production of sex hormone-binding globulin 
(SHBG) from human cells; 

In vivo (d) weakly oestrogenic in animals; 

(e) competitively-inhibit the response of tissue to oestrogens. 

The three major types of phyto-oestrogens appear to act at the cellular level in a similar 
manner, that is through interaction with cell surface oestrogen receptors. In the body, 
naturally-occurring oestrogens circulating in the blood largely exert their activity by interaction 
with oestrogen receptors on cell surfaces; such interactions then triggering a particular 
biological function of that particular cell. Phyto-oestrogens are able to bind to those oestrogen 
receptors because the structure of these compounds so closely resembles the endogenous 
oestrogens, but unlike the animal oestrogens, phyto-oestrogens only weakly activate the 
oestrogen receptor. 

As a result of phyto-oestrogens and endogenous oestrogens competing for the oestrogen- 
binding sites on cells, the more weakly oestrogenic phyto-oestrogens can be considered to 
have an anti-oestrogenic effect. This phenomenon is known as competitive-inhibition, by 
which is meant that the biological effect of an active substance is impaired by the competitive 
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binding to a target receptor of a similar but less active compound. 
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Thus a primary biological effect of phyto-oestrogens is held to be competitive inhibition of 
endogenous oestrogens. However, another more direct effect is the stimulation of synthesis 
of SHBG in the liver, as occurs with orally administered synthetic steroidal oestrogens. High 
levels of dietary phyto-oestrogens are thought to be responsible for the higher SHBG levels 
seen in vegetarians and in cultures maintaining traditional (high legume-containing) diets. 

At high levels, dietary phyto-oestrogens can have profound physiological effects. An example 
of this is sheep and cattle grazing pastures containing a high proportion of subterranean clover 
or red clover which can contain levels of phyto-oestrogens as high as 5% of the dry weight 
of the plant. As a result of the competitively-inhibitory effect of the dietary phyto-oestrogens 
on endogenous oestrogen function in the hypothalamus, male and female sheep and cows can 
develop androgenic symptoms. 

Such high dietary levels of phyto-oestrogens, however, are rare. It is far more common that 
most animal and human diets contain low to moderate levels of phyto-oestrogens, and there 
is growing epidemiological evidence that such levels have a beneficial effect on human health. 

In most traditional human diets in developing countries, the principal phyto-oestrogens 
consumed are isoflavones because of the generally high reliance on legumes (also known as 
pulses) as a source of protein. The general consumption rates (g/day/person) for legumes for 
different regions currently are approximately: Japan (50-90), India (40-80), South America (30- 
70), North Africa (40-50), Central/Southern Africa (20-50) and Southern Mediterranean (30- 
60). Legumes also are a source of lignans and, to a much lesser extent, coumestans, and the 
additional cereal and vegetables in the diet would also boost the lignan intake. However, the 
isoflavone intake in these traditional cultures with high legume consumption would typically 
be much in excess of either lignan or coumestan intake. 

The major types of legumes used in traditional diets include soya, chickpeas, lentils, ground 
nuts, beans (e.g. broad, haricot, kidney, lima, navy), and grams (bengal, horse and green). 

In Western, developed countries, the daily intake of dietary phyto-oestrogens generally is 



WO 93/230.69 PCT/AU93/00230 

5 

negligible to low. In Western Europe, North America and Australasia, legumes were a major 
source of protein for the majority of the populations up to the end of the 19th century. From 
that time, legume consumption has declined significantly, being replaced in the diet with 
protein of animal origin. Average legume consumption in these regions currently is between 
5-15 g/day/person with a significant proportion of the population ingesting little to no legumes 
or other phyto-oestrogen containing foods on a regular basis. Moreover, the types of legumes 
consumed in these regions (e.g. garden peas, French beans) have a typically lower isoflavone 
content than legumes such as soya and chick peas. 

Based on typical consumption rates and types of foodstuffs consumed, the typical phyto- 
oestrogen intake (mg/day) for different regions can be calculated approximately as 

Isoflavones Li gnans Coumestans 
Japan 50-300 2-5 0.5 

Australia 2-25 1-5 0.2 

Thus it can be seen that regions which have maintained traditional diets have a higher average 
daily intake of phyto-oestrogens, particularly isoflavones, compared to western countries. 
People in communities such as Japan or developing countries with high legume intake excrete 
substantially higher phyto-oestrogen metabolites in their urine compared to people in Western 
countries. Within the latter, vegetarians also excrete higher phyto-oestrogen metabolite levels 
than do those consuming a more typical, omnivorous Western diet. 

The presence of relatively large amounts of phyto-oestrogen metabolites in urine serves to 
highlight their potential biological significance. It has been shown that total urinary excretion 
of isoflavones and their active metabolites in people consuming moderate amounts of legumes 
is greatly in excess (up to 10,000 x) of steroidal oestrogen levels. So that while the 
oestrogenicity of isoflavones to oestrogen receptors is only about 1% that of endogenous 
oestrogens, this weaker effect is off-set by the much higher blood levels of the isoflavones. 

It is known that legumes have formed an important part of the human diet over the past 
20,000*30,000 years. It therefore follows that human metabolism has evolved over at least 
this period in. the presence of relatively large levels of dietary phyto-oestrogens, particularly 
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isoflavones. Given the known biological effects of phyto-oestrogens, it also follows that 
endogenous oestrogen metabolism and function has evolved in the face of significant 
competitive inhibiting effects of phyto-oestrogens. It has been speculated that the presence 
of significant dietary levels of phyto-oestrogens in recent human evolution has led to a degree 
of adaption by tissues responsive to reproductive hormones to these dietary components. That 
is, both the rate of production and/or the function of endogenous oestrogens may be either 
dependent upon or influenced by the presence of phyto-oestrogens in the body. It follows 
therefore that a relative deficiency of dietary phyto-oestrogens could be expected to lead to 
an imbalance of endogenous oestrogen metabolism. 

There is increasing interest in the likely contribution of a relative deficiency of dietary phyto- 
oestrogens to the development of the so-called "Western diseases", especially cancer of the 
breast, benign (cystic) breast disease, cancer of the uterus, cancer of the prostate, cancer of 
the bowel, pre-menstrual syndrome, menopausal syndrome, and atherosclerosis. All of these 
diseases are associated to a greater or lesser extent to oestrogen metabolism, and oestrogen 
function is either known or is suspected to play a role in their aetiology and/or pathogenesis. 

Each of these diseases occurs at much higher incidence in Western, developed countries than 
it does in developing communities. Moreover, it is thought that in Western communities, the 
incidences of each have risen over the past century. It is also generally held, that of all the 
environmental factors likely to be contributing to this phenomenon, diet is the principal factor. 
Of those dietary components with the potential to influence the aetiology of oestrogen-related 
disease, there is a growing awareness that phyto-oestrogens may have important potential. 

The beneficial effects of phyto-oestrogens on human health are thought to derive from at least 
two principal function, those being (i) competitive-inhibition of the function of endogenous 
oestrogens, and (ii) the stimulation of production of SHBG. SHBG plays an important role 
in primates in binding and transporting the reproductive hormones (oestrogens, androgens) in 
blood so that the availability of reproductive hormones is regulated to a large degree by SHBG 
. levels. Higher SHBG levels are considered beneficial in leading to a reduction in both blood 
levels of unbound (and unregulated) reproductive hormones and metabolic clearance rates of 
the hormones. Although isoflavones are potent stimulators of SHBG synthesis, they only 
weakly bind to SHBG, so that the increased SHBG levels resulting from the dietary 
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isoflavones are largely available for binding to endogenous oestrogens. 

In terms of directly identifying the beneficial effects of phyto-oestrogens in amelioration of 
any or all of the "Western diseases", there are only two examples. In one example, the diets 
of women, with menopausal syndrome were supplemented with foodstuffs (soya, linseed, red 
clover) high in phyto-oestrogens, and an alleviation of menopausal symptoms to an extent 
similar to that obtained with replacement therapy with synthetic oestrogens was achieved; that 
effect was ascribed- to the phyto-oestrogen content of the supplement. In the other example, 
legumes such as soya ?md various pulses have been shown to have a hypocholesterolaemic 
effect in humans; this effect has not been ascribed to phyto-oestrogens, although purified 
isoflavones do have a Kypocholesterolaemic effect in animals with artificially-induced 
hypercholesterolemia. 

In summary, it could reasonably be deduced that the inclusion of greater levels of foodstuffs 
high in phyto-oestrogens in the standard diets of men and women in developed countries could 
be expected to redress a general imbalance of endogenous reproductive hormone metabolism, 
thereby reducing the predisposition of those communities to the above diseases. While there 
are various types of phyto-oestrogens which may be suitable to this end, the large discrepancy 
in isoflavone consumption between communities with Western and traditional diets suggest 
that foodstuffs with high isoflavone content are of prime interest. 

However it is unrealistic to expect that public education programmes would readily convert 
communities in developed countries from a diet where the protein content is predominantly 
animal-derived, to one where the protein is predominantly legume-derived. Moreover, the 
legumes which are commonly consumed in developed countries are relatively poor sources of 
phyto-oestrogens and the general acceptance in the community of less well-known legumes 
with higher phyto-oestrogen content would be necessarily a slow process. Also, the highly 
variable levels of phyto-oestrogens in foodstuffs relating to plant strain type, degree of plant 
maturity, and climatic and other environmental conditions suggests that the supply of an 
assured amount of phyto-oestrogens through the use of whole foodstuffs may be difficult. 

An alternative strategy is to make available either (i) phyto-oestrogens in a purified form, or 
(ii) foodstuffs which are enriched for phyto-oestrogens. In this way, the phyto-oestrogen could 
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be added to the diet in a convenient form as a supplement without requiring any substantive 
change to the diet 

DISCLOSURE OF INVENTION 

The present invention concerns a health supplement specifically enriched for isoflavones 
selected from genistein, daidzein, formononetin and biochanin A, or their natural glycoside 
form, or their analogues, in sufficient amounts to improve the health of a human. 

Preferably the supplement contains an excipient, a diluent, a carrier or the like, or else the 
supplement is mixed with food or can be consumed directly. It is also preferred that 
foodstuffs, are readily available, have no known toxic components, and are rich sources of 
isoflavones; such foodstuffs preferably being red clover or soya. It is also preferred that the 
ratio of genistein and/or it methylated derivative biochanin A to daidzein and/or its methylated 
derivative formononetin is between 1:2 to 2:1. Other plant components with oestrogenic 
activity including lignans, coumestans and flavones may also be present in the extract, but it 
is held that these are of secondary importance to the predominant isoflavones. The term 
phyto-oestrogens is used hereafter to indicate a predominance of isoflavones with lesser 
amounts of lignans, coumestans and flavones. 

The invention also concerns a method of improving the health of a human by administering 
to the human a sufficient amount of phyto-oestrogen. Ideally, the phyto-oestrogen is 
administered regularly on a daily basis over a sufficient period such as at least a month. The 
health conditions which may be prevented or ameliorated include cancer of the breast, cancer 
of the prostate, cancer of the uterus, cancer of the bowel, benign (or cystic) breast disease, pre- 
menstrual syndrome (also known as pre-menstrual tension), or adverse symptoms associated 
with menopause in women. The method and supplement in accordance with the invention also 
improves the health of a human having elevated levels of blood cholesterol. The product also 
is useful in avoiding or ameliorating cancer in persons. The symptoms produced by these 
conditions and the general well-being is also improved by the use of these supplements. 

The phyto-oestrogen in accordance with the invention may be obtained from a number of 
different sources. Preferably the phyto-oestrogens are extracted from a clover such as red 
clover or subterranean clover or from soya which contain high levels of phyto-oestrogens. 
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However, any source rich in phyto-oestrogcns may be used instead, if desired. 



Various different isoflavones have been identified from these sources - they are principally 
genistein, biochanin A, daidzein, formononetin and glycitein. In plants these compounds occur 
principally in a glycoside form bound to sugars such as glucose, with smaller amounts present 
as the aglucone forms. The formulae of the isoflavones are: 




daidzein R-H 
genistein R - OH 



The structure of biochanin A is the same as for genistein but with a 4'-methoxy group, and 
similarly formononetin has the same structure as daidzein, but with a 4 -methoxy group. 

Following ingestion by humans, the glycosidic isoflavones are hydrolysed to the aglucone 
form and biochanin A and formononetin are demethylated by bacterial fermentation to 
genistein and daidzein respectively. A small proportion of these free isoflavones are absorbed 
directly from the bowel and circulate in the blood. The bulk of the isoflavones, however, 
remain in the bowel and undergo fermentation to form various metabolites which also are 
absorbed into the bloodstream. The principal metabolites which have been identified are equol 
and 0-*fejmethylangolensin. 

In vitro and in vivo studies have indicated that genistein, biochanin A, equol, daidzein, 
formononetin all have oestrogenic activity in descending order. 0-<fe$methylangolensin is 
only very weakly oestrogenic and glycitein is non-oestrogenic. 

In animal and in vitro studies, genistein has been shown to have greater oestrogenic/anti- 
oestrogenic activity and SHBG-stirnulating capacity than the other isoflavones or their 
metabolites (approximately 10 times that of daidzein and formononetin). However, the full 
range of biological effects of the different isoflavones have yet to be fully determined, and in 
particular their relative efficacies in the different biological effects such as oestrogenicity, 
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hypocholesterolaemia, anti-angiogenesis, anti-oxidation, anti-carcinogenesis for example are 
not yet fully known. 

It is thought that because the methyl forms (biochanin A and formononetin) ultimately are 
largely demethylated to their principals, genistein and daidzein, with improved biological 
efficacy, then it is unimportant whether the isoflavones are present in the claimed product in 
the methylated or demethylated forms. 

Given that the relative biological importance of the two isoflavone groups (being genistein and 
daidzein) to human health remains unclear, and that each might indeed have different 
importance, plus the fact that bothjsoflavones are present in the diet in approximately equal 
proportions, then it is prudent that both isoflavones be present in the claimed product in 
approximately equal proportions. 

Any leguminous plants such as detailed here could be used as sources of phyto-oestrogens 
(principally isoflavones with lesser amounts of lignans and coumestans): Indian liquorice 
{Abrvs precatonus)\ various species of Acacia spp. including, A. aneura, A. cibaria, A. 
longifoliz, and A oswaldii; ground nut (Apio tubemsa)\ ground pea {Arachis hypogea)\ milk 
vetch {Astragalus edulis); marama bean (Bauhinia escuienta), sword bean (Cqjanus cajan 
indicus); jack bean (Canavalia ensiformis); sword bean (Canavalia gladiata); seaside sword 
bean (Canavalia rosea); various Cassia spp. including C floribunda, C laevigata, and C. 
occidentalis; carobbean (Ceratonia siliquz); chick pea (Cicer arietinum); yebnut (Cordeauxia 
edulis); various Crotalaria spp. including C labumifolia, and C pallida, cluster bean 
(Cyamopsis psoralioides);. tallow tree (Detariaum senegalense); sword bean (Entadascandens); 
balu (Erythrina edulis); soyabean (Clycine max;) inga (Ingaedulis); Polynesian chestnut 
(Inocarpus fagifer); hyacinth bean (Lablab purpureus); grass pea or Indian vetch (Lathyrvs 
sativus); cyprus vetch {Lathyrus ochrus); lentil (Lens culinaris); jumping bean (Leucaenal 
eucocephala); various Lupinus spp including I. a] bus, L, luteus, L. angustifolium , L. 
mutabilis, and L. cosentinii; ground bean (Macotylma geocarpa); horse gram (Macrviyloma 
uniflonxm); alfalfa (Medicago saliva); velvet bean (Mucunapruriens); yam beans (Pachyrhyzuz 
etvsus. P. tuberosus); African locust bean (Parkia clappertoniana); Parkia speciosa; oil bean 
tree (Pentaclethm macrophylla); various Phaseolus spp. including P. acutifolius, P. vulgaris, 
P. luntus, P. coccineus, P. adenathus, P. angulris, P. aureus, P. calcamtus, P. mungo, and P. 
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polystachyus; garden pea {Pisum sativum); djenko bean (Pithecohbium lobatum); mesquite 
(various Prosopis spp)\ goa bean (Psophocarpus scandens, P, tetragonolobm)\ various Psoralea 
spp.\ Sesbania bispinosa; yam bean (Sphenostylis stenocarpt), tamarind (Tamarind us wrfica); 
fenugreek (Trigonellafoenum-gmecum), vetches (various Vivia spp. including V. saliva, V. 
atrvpurpurea, V. ervilia, and V. monantha); broad .bean (Viciafaba), black gram (Vigna 
mungo), various Vigna spp. including V. rudiata, V. aconitifolia, V. adanatha, V. angularus, 
V. tribolata, V. umbelata, and F. unguicu}aia\ and, earth pea {Voandzeia sub tenoned). 

The ideal sources of phyto-oestrogens for preparation of a supplement in accordance with the 
invention are preferably those which (i) are readily available, (ii) are relatively inexpensive, 
(iii) are readily and economically processed so as to yield the extract, (iv) have a high 
isoflavone content so as to provide high yields, and (v) have no known toxic components 
requiring selective removal or inactivation. 

Certain, clovers, such as red clover (T. pratense) and subterranean clover (T. subterranean) are 
the preferred sources. On a dry weight basis, these clovers contain the highest amounts of 
oestrogenic isoflavones of all legumes tested to date with levels of 3-5 g% (T. subterranean) 
and 1-3 g% (T. pratense). In comparison, soya flour has a level of 0.15-0.30 g% lentils (0.08- 
0.12 g%), chick peas (0.07-0.13 g%) t and garden peas (0.02-0.03 g%). Thus it can be seen 
that clovers contain approximately at least 10-30 times by weight the isoflavone content of 
other commonly available, human leguminous foodstuffs meaning that for manufacturing 
purposes, the yield of isoflavones per unit weight of plant material is many times greater from 
clover than from other legumes. 

Red clover and subterranean clover also are common fodder crops and are readily grown and 
are widely available. Clovers also are comparatively cheaper ($200/tonne) than crops such 
as soya and lentils ($500/tonne). 

With clovers, the isoflavones are recovered from the leaf rather than from the seed in the case 
of soya, beans, nuts and grams. This provides a substantially higher yield of isoflavones per 
unit area of pasture for clovers compared to other legumes because of the greater leaf matter 
compared to seed matter recovered per plant. 
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Clovers also have an extended growing season, and faster growth rates compared to those 
legumes such as soya, lentils or chick peas where the seed is the end-product. Clover can be 
cropped for its leaf content repeatedly over a single growing season. An additional benefit 
of this is that as phyto-alexins, the isoflavone content increases in response to .the stress of 
cropping. 

Thus it can be seen that in clovers versus other legumes provide a combination of (a) higher 
isoflavone content per dry weight of plant, (b) a higher yield of dry matter containing 
isoflavones per plant, and (c) a higher yield of dry matter per hectare. 

An additional feature of clovers is that there are wide varieties of cultivars with widely 
differing isoflavone levels and types. Hiis allows blending of different cultivars to achieve 
the desired ratio of the different isoflavones, although it is equally possible to use a single 
culnvar which provides the desired ratio. 

Other legumes such as soyabean flour may be used for enrichment of phyto-oestrogens but the 
substantially poorer (approx. 10%) yield of isoflavones compared to clovers means that the 
manufacturing costs are substantially greater and there is substantially greater amounts of 
waste products which requires disposal or further treatment for re-use as a foodstuff. An 
alternative, however, to the use of whole soya for this purpose, is to use the hull and 
hypocotyl (or germ) of the whole soyabean. The hull and hypocotyl represent only a small 
proportion by weight (8% and 2% respectively) of the intact bean. However, the coumestrol 
content of soya is concentrated in the hull, and the daidzein content of soya is concentrated 
in the hypocotyl. The two cotyledons which comprise the bulk of the soyabean (90% by 
weight) contain the bulk of the genistein content of soya During standard processing of 
soyabeans, the hulls being a fibrous component with little or no perceived nutritional value 
normally are separated and removed by physical means. The hypocotyls become separated 
following the splitting of the cotyledons, and while these currently generally are not 
deliberately isolated, they may be separated and isolated by passing the disturbed soyabeans 
over a sieve of sufficient pore size to selectively remove the small hypocotyl. The hypocotyl 
contains approx. 1.6-1.5 g% isoflavones (95% daidzein, 5% genistein). The raw hypocotyl 
and hull material can be ground or milled to produce, for example, a dry powder or flour 
which then could be either blended or used separately as a dietary supplement in a variety of 
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ways including, for example, as a powder, in a liquid form, in a granulated form, in a tablet 
or encapsulated form, or added to other prepared foodstuffs. Alternatively, it could be further 
processed to yield an enriched extract of phyto-oestrogens. Either or both of these materials 
also could be added to other leguminous material such as clover to provide the invention. 

In plants, the oestrogenic isoflavones are restricted principally to the leaf, fruit and root; the 
stem and petiole contain very little. With soya and other common human legume foodstuff 
crops, the leaves are rarely regarded as foodstuff; indeed with these crops, the plants normally 
are allowed to die and dry out before the seed crop is harvested. Nevertheless, the fresh 
leaves of these crops could be regarded as a source of phyto-oestrogens for the invention 
although the much lower isoflavone content of the leaves of these crops compared to clovers, 
plus their generally slow growth compared to clovers, suggests that they would not be a 
preferred source of large-scale isoflavone enrichment. 

To provide a similar amount of isoflavone to that contained in most traditional legume-rich 
diets (50-100 mg oestrogenic isoflavones/day) would require an average daily consumption 
of 3-6 g dry weight or 15-30 g wet weight of specially selected cultivars of clover with 
particularly high isoflavone levels. Clover grasses generally are not eaten by humans, except 
to a limited extent as sprouts of some of the pleasanter tasting varieties. Isoflavones are 
intensely astringent and are responsible in large part for the bitter taste of legumes. Thus the 
types of bean sprouts, clover sprouts and alfalfa sprouts generally available have been selected 
on the basis of cultivar and of age for pleasant taste, and in so doing inadvertently have been 
selected for low isoflavone content. Of the sprouts currently available in Western countries 
for human consumption, between approx. 100-250 g would need to be consumed daily to 
provide a dosage of 50-100 mg isoflavones. Certainly clovers and other legume sprouts are 
not generally eaten in such sufficient quantities by humans to obtain the advantages of the 
present invention. 

The invention also concerns formulations containing the phyto-oestrogens discussed above 
together with a dietary suitable excipient, diluent, carrier, or with a food. Ideally the 
formulation is in the form of a pill, tablet, capsule, or similar dosage form. 

The formulations may be a variety of kinds, such as nutritional supplements, pharmaceutical 
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preparations, vitamin supplements, food additives or foods supplemented with the specified 
active phyto-oestrogens of the invention, liquid or solid preparations, including drinks, sterile 
injectable solutions, tablets, coated tablets, capsules, powders, drops, suspensions, or syrups, 
ointments, lotions, creams, pastes, gels, or the like. The formulations may be in convenient 
dosage forms, and may also include other active ingredients, and/or may contain conventional 
excipients, carriers and diluents. The inclusion of the subject phyto-oestrogens in herbal 
remedies and treatments is also a preferred part of the invention. 

The invention is also directed to the amelioration, prevention, or of various conditions 
responsive to treatment with the phyto-oestrogen substances of the invention. The preferred 
amounts to be administered to the human fall within 20 - 200 mg on a daily basis. More 
preferably the dosage is from 50 - 150 mg on a daily basis, and most preferably at a dosage 
of about 100 mg. If desired greater dosages can be administered for therapeutic reasons. In 
contrast to prior practices such high dosages were not possible. For example, dosages of 
up to or greater than 1000 mg may be suitable to treat some conditions. In order to obtain 
the benefits of the invention, the treatment with the isoflavones should continue for a 
considerable period, ideally for at least a month, and ideally continuously for the whole period 
for which the health improvement advantages should accrue. 

The product according to the present invention yields a constant and accurately known amount 
of isoflavones. Hie product is also ideally a natural product, which has advantages for 
consumer acceptance, and in accordance with the supposed theory behind the invention may 
very possibly be one of the main causes for its beneficial effects. Whole legumes have a 
widely variable isoflavone content due to two main causes: the type of legume and the 
environmental effect. The type of legume typically has a wide range of isoflavone content. 
The miligram of isoflavone per hundred gram of whole foodstuff (dry weight) is given in the 
following table: 
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Soya Products 

- Whole Soya 

- Soya Milk 



150 - 300 



25 - 40 (mg per 200 ml) 
55 - 95 



-Tofu 



Lentils 



80 - 120 



Chickpeas 



70 - 130 



Broad beans 



15-20 



Garden peas 



15-25 



Thus common leguminous foodstuffs consumed in Western countries (broad beans, garden 
peas etc) have relatively low oestrogenic isoflavone content and exceptionally large amounts 
of these would need to be consumed daily to approximate those isoflavone levels consumed 
in traditional diets. Most Western cultures do not traditionally eat legumes with high 
isoflavone contents, and those soya products (milk, tofu etc) which are becoming increasingly 
popular in Western countries, also have relatively low isoflavone levels compared to whole 
soya, indicating that relatively large amounts of these would need to be consumed on a regular 
basis to deliver the required isoflavone levels. 

The enviromental effect arises because the isoflavone levels in any species of plant depend 
greatly on the age of the plant, the climatic conditions where it is grown, the fertiliser and so 
forth. Therefore constant and consistant dosage is very difficult with ordinary whole 
foodstuffs. The accurately determined quality and quantity of the active isoflavones in the 
product, and its easy consumability when compared with the almost impossible task of eating 
huge amounts of often practically inedible foods, is therefore' an import feature of the 
invention for preventing and helping in overcoming various health problems. 

Among the various health problems, the treatment or prevention of high blood cholesterol 
levels, and the treatment of PMS and menopausal symptoms is especially important. 
The product of the invention modulates the production and/or function of endogenous sex 
hormones in humans to modify or produce health improving effects, including the following: 
(i) lowered levels of various blood lipoproteins including, for instance, low-density and 
very -low-density cholesterol leading to reduced risk of development of atherosclerosis; (ii) 
reduced risk of development of cancer of the prostate; (iii) reduced risk of cancer of the 
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breast; (iv) reduced risk of development of cancer of the uterus; (v) reduced risk of 
development of cancer of the large bowel; (vi) reduced risk of development of the syndrome 
in women commonly referred to pre-menstrual syndrome (PMS), which includes pre-menstrual 
tension (PMT); (vii) reduced risk of development of many untoward symptoms (including dry 
vagina, peripheral flushing, depression etc) commonly associated in women with menopause; 
and for treating benign breast disease in women (benign or cystic breast disease associated 
with non-malignant swelling and tenderness of breast tissue). The invention therefore is 
directed to a method for the prophylaxis or treatment of a human, to combat conditions 
associated with phyto-oestrpgen deficiency, which comprises administering to the human an 
effective amount of phyto-oestrogen principally isoflavone but which might also include 
relatively smaller amounts of lignans and coumeStans, ideally in a concentrated form, wherein 
the isoflavones include genistein, and/or biochanin A, and/or daidzein, and/or formononetin. 

Cancer of the breast generally is considered to be associated with oestrogenic dysfunction. 
Breast cancer cells may "display more oestrogen receptors than normal breast cells and 
stimulation of these receptors by endogenous oestrogens is thought to be a prime source of 
stimulation of their malignant growth. Currently synthetic anti-oestrogens are being used to 
prevent or treat the growth of malignant breast cells. Isoflavones are potent anti-oestrogens 
that could be expected to help prevent or to successfully treat breast cancer. It has been 
reported that the risk of breast cancer in western societies is indirectly proportional to the level 
of phyto-oestrogens in the diet and to the amounts of phyto-oestrogen metabolites excreted in 
the urine. 

Cancer of the prostate generally is considered to be associated with sex hormone dysfunction 
and the growth of prostatic cancer cells is influenced by oestrogens and androgens. The 
incidence of prostatic cancer is low in communities with high legume intake and, conversely, 
is high in Western socieites. Phyto-oestrogens are though to protect from development of 
prostatic cancer. One mechanism may be the effect of phyto-oestrogens on lowering the 
proportion of unbound:bound reproductive hormones in the blood. However, there is other 
evidence to suggest that phyti-oestrogens, particularly isoflavones, can have a direct influence 
on certain cellular enzymes within prostatic cells. 

Pre-menstrual syndrome has uncertain aetiology and pathogenesis, although most certainly is 



WO 93/23069 PCT/AU93/00230 

17 

associated with reproductive hormone dysfunction. It also is a syndrome which has reportedly 
lower incidence in communities maintaining traditional high-legume diets. It is proposed that 
phyto-oestrogens will alleviate this condition by restoring balance to oestrogen metabolism. 

Menopausal syndrome is associated with changes in the oestrogen profile in the body with 
advancing age. Adverse clinical symptoms may be treated with oestrogen replacement 
therapy. There is evidence that foodstuffs high in phyto-oestrogens are a suitable alternative 
to synthetic hormones in this respect, producing alleviation of adverse clinical symptoms. 
Again, it is proposed that phyto-oestrogens will function by restoring balance to oestrogen 
metabolism. 

Benign (or cystic) breast disease has unknown aetiology. However, its association in women 
with certain stages of the menstrual cycle is strongly suggestive of oestrogen dysfunction. 
There currently is no successful treatment of this condition, Phyto-oestrogens are proposed 
to successfully treat this condition by restoring balance to oestrogen metabolism. 
Atherosclerosis is associated with cholesterol metabolism which in tum is associated closely 
with oestrogen metabolism. The generally higher incidence of atherosclerosis in young men 
versus young women, the rising incidence in women following menopause, and the lower 
incidence in post-menopausal women receiving oestrogen replacement therapy, all pQint to the 
moderating influence of oestrogens on cholesterol metabolism. A prime effect of oestrogens 
on cholesterol metabolism is stimulation of the liver to process cholesterol, particularly the 
highly atherogenic low-density lipoproteins and very low-density lipoproteins, into bile salts. 
It is proposed that phyto-oestrogens have an important hypocholesterolaemic effect in humans. 
There may be a variety of mechanisms involved, but one may be the stimulation by phyto- 
oestrogens of cholesterol catabolism by the liver. 

MODES FOR CARRYING OUT THE INVENTION 

The invention is now described with reference to various examples. 

EXAMPLE 1 - Preparation of Red Clover Product 

Tablets were prepared using red clover in accordance with the following procedure. The raw 
plant material is harvested and dried; such drying being either sun-drying or from applied heat. 
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The dried product is then preferably chaffed, before the following extraction step, although 
this can be omitted if desired. 

The dried material is extracted in an aqueous: organic solvent mix. The aqueous phase is 
required to extract the water-soluble glycoside form of isoflavones, while the organic solvent 
is required to solubilise the water-insoluble aglycone form. Hie organic solvent can be either 
alcohol, chloroform, acetone or ethyl acetate. The ratio of solvent in the water can be between 
0.1% and 99.9%. The preferred method is to use 60% alcohol in water. 

The isoflavones are extracted by exposing the plant material to the water:solvent mix. The 
exposure time in general terms is indirectly proportional to the temperature of the mixture. 
The temperature of the mix can range between iunbient temperature and boiling temperature. 
The exposure time can be between 1 hour and 4 weeks or even longer. It has been 
determined that the adequate times for maximal recovery of isoflavones are 2 weeks at 50°C 
and 24 hours at 90°C. The supernatant is separated from the undissolved plant material and 
the organic solvent removed by distillation. The aqueous supernatant then is concentrated, 
typically by distillation. 

Additional processing steps can be used, if desired, to convert the extracted natural product 
to capsule, tablet, or other convenient form for ingestion, using normal techniques for doing 
this. Otherwise the product can be packaged as a convenient food additive. 

EXAMPLE 2 - preparation of soya hypocotyl product. 

Soyabeans were heated in dry air so that the hull became brittle. The beans then were 
processed through a tumble mill which removed the hull and split the bean the two cotyledons 
and the small-sized hypocotyl which separated from each other. The light-weight hulls then 
were removed by an air stream; The small-sized hypocotyls were separated from the larger 
cotyledons by sieving through a steel wire mesh with apertures of 1 mm x 1 mm. This 
yielded approximately 87% purity of hypocotyls with 13% contamination by small cotyledon 
chips. 

Normal soybean processing steps isolate the hulls and then these are discarded or processed 
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separately for use in human and animal foodstuffs. The hypocotyls normally are not separated 
and are processed along with the cotyledons. However, a small number of soybean processors 
are separating hypocotyls by the above methods in order to reduce the astringent taste of 
soyflour for human consumption, and currently these hypocotyls are either discarded or 
processed to flour for use in animal feed. 

EXAMPLE 3 - effect of administering red clover extract to humans 
Seven normal individuals were studied for the comparative effects of red clover extract and 
whole legumes on blood cholesterol levels. All the individuals were consuming a standard 
Western diet with minimal levels of legumes. 

Three men consumed between 100-150 g haricot or navy beans daily for 3 weeks as a 
supplement to their normal diet. This yielded an approximate daily isoflavone dosage or 
between 60-100 mg. 

Four other individuals (3 men, 1 woman) consumed 5 g of red clover extract containing 100 
mg isoflavones daily for 3 weeks. 

Total serum cholesterol levels were determined immediately before and immediately following 
the challenge. 





Pre-treatment 


Post-treatment 


% change 


Beans onlv 








Patient 1 


5.77 


5.46 


- 5.4 


Patient 2 


6.24 


6.12 


- 1.9 


Patient 3 


7.45 


8.51 


+14.3 


Red clover extract 








Patient 5 


6.53 


5.90 


-9.6 


Patient 6 


" 7.43 


6.63 


-10.8 


Patient 7 


6.33 


5.50 


-13.1 


Patient 8 


6.98 


7.28 


+ 4.3 



The red clover extract had a significantly (P < 0 .05) greater hypocholesterolaemic effect than 
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Neither of the treatments produced any untoward side effects, although the whole bean eaters 
reported greater difficulty with compliance of treatment than did those taking the red clover 
extract. 



EXAMPLE 4 - effect of administering soy hypocotyls to humans 



Fifteen volunteers (8 women, 7 men) were given 5 g of soy hypocotyl containing (45 mg 
daidzein and S mg genistein) daily for 2 months. The hypocotyl was consumed as a powder 
added to the diet. 



The effects on cholesterol levels are shown in the following table. The individuals are 
grouped according to their pre-treatment cholesterol levels (high, medium, low). 



Range (mean) unmol/L 
n Pre-treatment Post-treatment 

Group 16 6.3 - 8.4 (7.1) 5.4 - 6.5 (6.1) 

Group 2 6 5.0 - 6.2 (5.5) 4.7 - 5.9 (5.1) 

Group 3 3 3.3 -4.7 (4.2) 3.4 -4.6 (4.1) 



The results show a significant fall in total cholesterol levels in those individuals with 
cholesterol levels considered to be at the upper end of the normal range. 

In addition, 1 woman reported substantia] amelioration of her benign breast disease problem 
associated with mid-cycle swelling and tenderness, and another woman reported regularisation 
of her menstrual cycle and reduced menstrual bleeding. Both of these effects were regarded 
as beneficial. 



No other side-effects were reported as a result of the treatment. 
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THE CLAIMS: 

1. A health supplement comprising a health supplementary amount of a phyto-oestrogen 
selected from genistein, daidzein, biochanin A, and/or formononetin. 

2. The supplement according to claim 1 which also comprises at least one dietary suitable 
excipient, diluent, carrier or food. 

3. The supplement according to claim 1 wherein said phyto-oestrogen is extracted from red 
clover. 

4. The supplement according to claim 1 wherein said phyto-oestrogen is extracted from soya 

5. The supplement according to claim 4 wherein said phyto-oestrogen is extracted from soya 
hypocotyls. 

6. The supplement according to claim 1 wherein said phyto-oestrogen comprises genistein, 
and/or biochanin A : daidzein and/or formononetin, present in a ratio of from about 1:2 
to 2:1. 

7. The supplement according to claim 1 in unit dosage form, wherein said phyto-oestrogen 
is present in an amount of from about 20 mg to 200 mg per dosage unit. 

8. The supplement according to claim 7, where the amount is 50 to ISO mg. 

9. The supplement according to any one of claims 1 to 8, which is in the form of a tablet or 
capsule. 

10. A method of improving the health of a human which comprises administering to said 
human a health supplementing amount of a phyto-oestrogen selected from genistein, 
daidzein, biochanin A, and/or formononetin. 
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11. The method according to claim 10, wherein said phyto-oestrogen is extracted from red 
clover. 

12. The method according to claim 10, wherein said phyto-oestrogen is extracted from soy. 

13. The method according to claim 12, wherein said phyto-oestrogen is extracted from soy 
hypocotyls. 

14. The method according to claim 10, whereby said phyto-oestrogen comprises genistein 
and/or biochanin A : daidzein and/or formononetin, present in ratio of from about 1:2 to 

2:1. 

15. The method according to claim 10, wherein the phyto-oestrogen is administered in an 
amount of from about 20 mg to 200 mg per day. 

16. The method according to claim 10, wherein the phyto-oestrogen is administered in an 
amount of from about 50 mg to 150 mg per day. 

17. The method according to claim 10 whereby the phyto-oestrogen is administered at least 
daily, over a period of at least a month. 

18. The method according to any one of claims 10 to 17 for improving the health of a human 
female who has, or may develop, a condition selected from any one or more of: breast 
cancer, benign breast disease, pre-menstrual syndrome, or symptoms associated with 
menopause. 

19. The method according to any one of claims 10 to 17 for improving the health of a human 
who has, or may develop, elevated levels of cholesterol in the blood stream. 

20. The method according to any one of claims 10 to 17 for improving the health of a human 
who has or may develop cancer. 
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AMENDED CLAIMS 

[received by the International Bureau on 8 October 1993 (08.10.93); 
original claims 1-10 amended; other claims unchanged (1 page)] 

1. A health supplement comprising a health supplementary amount of a naturally occurring 
phyto-oestrogen selected from any two or more of genistein, daidzein, biochanin A, 
formononetin, and/or their glycosides. 

2. The supplement according to claim 1 which also comprises at least one dietary suitable 
excipientp diluent, carrier or food. 

3. The supplement according to claim 1 wherein said phyto-oestrogen is extracted from red 
clover. 

4. The supplement according to claim 1 wherein said phyto-oestrogen is extracted from soya. 

5. The supplement according to claim 4 wherein said phyto-oestrogen is extracted from soya 
hypocotyls. 

6. The supplement according to claim 1 wherein said phyto-oestrogen comprises genistein, 
and/or biochanin A : daidzein and/or formononetin, present in a ratio of from about 1 .2 to 
2:1. 

7. The supplement according to claim 1 in unit dosage form, wherein said phyto-oestrogen is 
present in an amount of from about 20 mg to 200 mg per dosage unit. 

8. The supplement according to claim 7, where the amount is 50 to 150 mg. 

9. The supplement according to any one of claims 1 to 8 f which is in the form of a tablet or 
capsule. 

10. A method of improving the health of.a human which comprises administering to said human 
a health supplementing amount of a naturally occurring phyto-oestrogei. selected from any 
two or more of genistein, daidzein, biochanin A, formononetin, and/or their glycosides. 
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STATEMENT UNDER ARTICLE 19 



The independent claims have been restricted to define a supplement containing at least 
two of the naturally occurring phyto-oestrogens, including their glycosidic forms. 
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The invention Is described in the following statement: 



SOU 



NATURAL HEALTH SUPPLEMENT 



["""This invention relates to natural products containing 
phyto-oestrogens, or phyto-oestrogen metabolites, which have 
various beneficial physiological effects in man and other 
animals, and which have a variety of uses, such as to 
pro mote^ good health and as a dieta ry add itive, for example. 

The particular product in accordance with the invention 
is composed of various nutrients and chemicals, some that 
are important (e.g. protein, fat, carbohydrate, vitamins, 
minerals) and others that have little or no known 
nutritional value to animals and man. However, the * • 

important component in relation to the present invention are 
the phy to-oes tr ogens , or their closely related derivatives 
and metabolites. Phyto-oestrogens are hormones which play 
important roles in plant reproduction, mediating such 
activities as flowering and budding. Because of their 
functional importance, it is reasonable to expect that they 
may be present in all plants, although at present their 
presence has been sought in a limited number of plant types 
only, and they have been found to be present in variable but 
detectable levels in those plants. 

There are different types of phyto-oestrogens as 
follows: — 

Type 1 phyto-oestrogens - these are compounds closely 
related to animal oes trogens such as ©estrone, oestradiol 
and oestriol. They have been described in plants such as 
liquorice ( Glycyrrhlza glabrata ), apple ( Mai us avlvestris ), 
French bean ( Phaseolus vulgaris ), pomegranate (Punic a 
granatum ). and date palm ( Phoenix dactylifera ). 

Type 2 phyto-oestrogens - coumestans. A large number 
of coumestans have been isolated, but only a small number 
show oestrogenic activity in animals. The important ones 
occur in alfalfa ( Medicago sativa ), ladino clover ( Tri folium 
gPP-J and some other fodder crops such as barrel medic 
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(Medicago litteralis) where they have important effects on 
the reproductive performance of grazing animals. In human 
diet, the important sources of coumestans are sprouts of 
soya ( Soja max ) and alfalfa ( Medicago sativa ) where levels 
up to 7 mg/100 gm dry weight are seen. Whole soyabeans 
contain levels of approx. 120 mg/XOO gm dry weight and most 
of that is concentrated in the seed hull. 

Type 3 phyto-oestrogens - resorcylic lactones. These 
are compounds which are not intrinsic components of plants 
but are metabolites of fungal infections (particularly 
Fusarium spp . ) associated with plants. They principally 
affect fodder crops where they may be significant in the 
health of grazing animals. Resorcylic lactones have been 
isolated in such foodstuffs as oats ( Avena sativum ), barley^. 
(Hordeum volcrare ), corn ( Zea mays ) and rice ( Oryza sativa ) 
which feature in human diets. 

Type 4 phyto-oestrogens - isoflavones. These have only 
been isolated in significant quantities from leguminous 
plants such as soya ( Soya max ), chick pea ( Cicer arietinum ), 
and clovers ( Trifolium spp. ). 

Phyto-oestrogens of Types 1 and 3 above generally occur 
at comparatively low levels in most human diets and are 
considered to have little, if any, significance in terms of 
human and animal nutrition. In contrast, coumestans, and to 
a greater extent, isoflavones, are far more prominent in the 
human diet and for that reason are thought to have some 
significance to human nutrition. 

It is known that dietary phyto-oestrogens are absorbed 
by animals (including man) from the gut, then circulate in 
blood, and are excreted in the urine and bile. A proportion 
of the phyto-oestrogens are absorbed in a relatively 
unchanged form, while a further proportion undergo bacterial 
fermentation in the gut to produce a range of metabolites 
which are then absorbed. 

Phyto-oestrogens have been shown to have a range of 
biological effects in animals in vivo or on animal tissues 
in vitro. Those effects include ariti -carcinogenicity, and 
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anti-fungal and anti -bacterial activities. However, the 
potentially most significant biological effect of in animals 
is related to the oestrogenicity of some of the 
phyto-oestrogens and some of their metabolites. Some 
phyto-oestrogens, in particular coumestans and isoflavones, 
closely resemble structurally animal oestrogens and are able 
to mimic the activities of those animal oestrogens when 
injected into animals. However, while they do display 
oestrogenicity in animals, that effect is substantially 
weaker than that of the animal oestrogens. But experimental 
evidence indicates that the more significant biological 
effect of these compounds is their ability to compete with 
natural animal oestrogens for the oestrogen receptors on the 
surface of cells. " * 

In the body, naturally-occurring oestrogens circulating 
in the blood exert their activity by interaction with 
oestrogen receptors on cell surfaces; such interaction then 
triggering a particular biological function of that 
particular cell. However, phyto-oestrogens also are able to 
bind to those oestrogen receptors because the structure of 
these compound so closely resembles the animal's own 
oestrogens, but unlike the animal oestrogens, 
phyto-oestrogens only weakly activate the oestrogen receptor. 

It is likely that natural oestrogens and 
phyto-oestrogens compete equally for those binding sites, so 
in this way, the phyto-oestrogens are inhibiting the effect 
of oestrogens and can be considered to have an 
anti-oestrogenic effect. This phenomenon is known as 
competitive-inhibition, by which is meant that the 
biological effect of an active substance is impaired by the 
competitive binding to a target receptor of a similar but 
inactive compound. 

At high levels, dietary phyto-oestrogens can have a 
profound physiological effect in animals causing severe 
reproductive dysfunction. An example of this is sheep 
grazing pastures containing certain strains of subterranean 
clover which can contain levels of phyto-oestrogens as high 
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as 5% of the dry weight of the plant. As a result of the 
competitive-inhibitory effect of these phyto-oestrogens on 
oestrogen function in the hypothalamus, both male and female 
sheep develop adrogenic symptoms. 

Such high dietary levels of phyto-oestrogens, however, 
are rare. It is far more common that many animal and human 
diets contain just moderate levels of phyto-oestrogens and 
there is some evidence to support the view that moderate 
levels have a beneficial effect on health. In the human 
diet, dietary phyto-oestrogens -come predominantly from 
legumes. 

Legumes are by definition those plants that have the 
capability of fixing atmospheric nitrogen and for that 
reason yield seeds and fruit with high protein content. ' * 
Coincidentally, they also appear to have relatively higher"" 
levels of phyto-oestrogens (particularly isoflavones) than 
do other plant types. Soya is a particularly rich source of 
phyto-oestrogens, containing approximately 300-1500 mg of 
isoflavones per 100 gm of whole soya, with the content 
varying according to factors such as strain variety and 
seasonal and growing conditions. Other common dietary 
legumes such as lentils, chickpeas and beans generally 
contain lower levels than those in soya, but still have much 
higher levels than that found in non -leguminous plants. 

Legumes (also known as pulses) play an important 
dietary role in many traditional human cultures. In those 
cultures, the legume serves as a cheap and relatively 
abundant source of protein and fats. Hence, soya is a 
staple in Asia, beans (broad, haricot, kidney, lima, navy 
etc) are staples in South America, and chickpeas and lentils 
are staples in India and Mediterranean countries. In more 
affluent countries, whereas legumes (dried nuts, peas and 
beans) were a major source of protein up to the end of the 
19th century, legume consumption has over the last 100 years 
declined significantly, having been replaced in the diet 
with protein of animal origin. 
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The current general consumption rates (gm/day/person) 
for legumes for different regions are currently 
approximately; Japan (90), India (50), South America 
(20-60), North Africa (50), Central /Southern Africa (20-50), 
Northern and Southern Mediterranean (20-30), Western 
Europe/North America/Australasia (5-15). 

Thus people belonging to cultures in which legumes play 
an important dietary role are consuming on a daily basis 
significant quantities of phyto-oestrogens. Conversely, 
most Western developed countries currently generally have 
negligible to low dietary phyto-oestrogen levels because of 
the low level of dietary legumes, although this is a 
relatively recent phenomenon since up to the end of the 19th 
century legumes continued to be an important, albeit 
declining, part of the diet for the majority of the 
populations in Europe and North America. 

It is thought that legumes have played an important 
part of the human diet over the past 20,000-30,000 years. 
It therefore follows that human metabolism have probably 
evolved and developed over this time in the presence of 
relatively large levels of dietary phyto-oestrogens, 
particularly isoflavones. Given the known biological 
effects of phyto-oestrogens, it also follows that endogenous 
oestrogen metabolism and function has evolved in the face of 
a significant competitive-inhibiting effect by 
phyto-oestrogens. Clinical evidence now indicates that a 
relative deficiency of dietary phyto-oestrogens leads to an 
imbalance of normal oestrogen metabolism and function in 
animals, including man. 

It is possible, that the inclusion of phyto-oestrogens 
such as coumestans and isoflavones in human diet during 
recent human evolution has resulted in some sort of 
adaptation of the oestrogenic metabolism in humans to the 
presence of these compounds. That is, both the rate of 
production and the function of oestrogens may be either 
dependent upon or influenced by the presence of 
phyto-oestrogens in the body. A relative deficiency of 
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dietary phyto-oestrogens may therefore be expected to lead 
to an imbalance in the levels of different oestrogens and/or 
the .effects of those oestrogens in the body. 

It is also possible that the relatively higher levels 
^ of phyto-oestrogens in the diets of traditional cultures in 
such developing regions as South-East Asia, India, South 
America and the Mediterranean which incorporate larger 
amounts of legumes compared to the standard diets in most 
developed countries, may in part account for the 
jfC traditionally lower incidence in developing countries of 
diseases such as cancer of the breast, cancer of the bowel, 
cancer o£ the uterus, cancer of the prostate, 
athero-sclerosis, pre-menstrual syndrome, and menopausal 
syndrome, all of which are related to oestrogen metabolism 
to varying degrees. 

To that end, the inclusion of greater levels of legumes 
(particularly those rich in phyto-oestrogens such as soya, 
chickpeas and lentils) in the standard diets of developed 
countries could be expected to redress a general oestrogenic 
imbalance in both men and women in developed countries 
thereby reducing the predisposition of those communities to 
the above diseases. 

However, it is unrealistic to expect that public 
education programmes would readily convert communities in 
developed countries from a diet where the protein content is 
predominantly animal -derived, to one where the protein is 
| 9 predominantly legume -derived. An alternative strategy is to 
make available either (i) phyto-oestrogens in a purified 
form or (ii) foodstuffs which are enriched for 
phyto-oestrogens. In this way, the phyto-oestrogens could 
be added to the diet in a convenient form as a supplement 
without requiring any substantive change to the diet. / 

In soya, the coumestan content is contained prirfcTpally 
in the hull and hypocotyl of the whole soyabean; the two 
. cotyledons which represent the bulk (90% by weight) of the 
soyabean contain only minimal levels of coumestans. 
Similarly, isoflavones occur principally in the hypocotyl, 
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with the cotyledons containing much lower amounts. As the 
hull and hypocotyl represent just a small proportion by 
weight (8% and 2% respectively) of the entire soyabean, it 
can be seen that the phyto-oestrogens are concentrated in 
these two structures of the bean. 

The hull and hypocotyl can be removed from whole soya 
beans by physical means, allowing them to separate from the 
cotyledons. The hulls and the hypocotyls can subsequently 
be separated from each other by physical- means based on the 
higher density and smaller size of the hypocotyls. 

There is a further advantage in using the hypocotyl as 
a source of isoflavones compared to the whole soya bean, 
because of the relative incidences of the different 
isoflavones in the hypocotyl compared with the cotyledon. ' * 
The isoflavone content in soy ranges from about 0.047% to 
0. 36% by weight. Three principal isoflavones have been 
identified - they are glycitein, genistein and daidzein. In 
plants these compounds occur principally as glycosides 
(glycitin, genistin, daidzin) with a smaller proportion 
present as aglucones (glycitein, genistein, daidzein). 




genistein R = H, R" = OH 
glycitein R = 0CH 3 , R** = H 

Following ingestion by animals, the isoflavones are 
hydrolysed to the free form. A small amount of these then 
are absorbed directly from the bowel and circulate in the 
blood. The bulk of the isoflavones remaining in the bowel/ 
however, undergo fermentation by bowel bacteria to form 
various metabolites. These metabolites then are absorbed 
into the blood stream. Of the different isoflavones. 
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glycitein and its metabolites have negligible oestrogenic 
activity; genistein is oestrogenic, but its principal 
metabolites (para-ethylphenol and O-desmethylangolensin) 
have negligible oestrogenic activity; daidzein is 
oestrogenic, and it has two principal metabolites - 
O-desmethylangolensin and equol. Equol is strongly 
oestrogenic, being some 100 times more potent in this 
respect than the parent daidzein compound, or than genistein. 




It is therefore likely that equol is the principal 
/(9 source of the oestrogenic and anti -oestrogenic activity of 
isoflavones. In soya beans, the genistein is located 
predominantly in the cotyledons, while daidzein occurs 
predominantly in the hypocotyl. 

The opportunity then exists to formulate a food 

/iS" supplement based on soya hulls only (as an enriched source 
of coumestans), or soya hypocotyls only (as an enriched 
source of isoflavones and moderate levels of coumestans), or 
a mixture of soya hulls and soya hypocotyls (as an enriched 
source of both coumestans and isoflavones). Similarly, 

^ C these materials may be used as a source of coumestans and 
isoflavones for further chemical or physical extraction or 
purification of those compounds leading to the further 
enrichment or eventual purification of these compounds for 
the purposes listed above. 
1*** However, a preferred embodiment of the present 

invention is a blend of soya hulls and soya hypocotyls (in 
which the soya hull content of the final blend varies 
between 0. 1% and 99. 9%) without further steps to enrich the 
phyto-oestrogens. Such a product offers the further 
advantage of being a rich source of dietary soluble fibre 
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which is generally considered to have a beneficial effect to 
human health. 

Soya hypocotyls compared to whole soya beans or any 
other whole form of .legume, offer distinct advantages (i) as 
an enriched source of isoflavone (1.5% vs 0.3% w/w), and 
(ii) as a source of a proportionately greater amount of the 
more desirable isoflavone, d aidzei n. 

While soya is the preferred source of phyto-oestrogens, 
other sources can be utilized in the invention. Soya is a 
preferred source of coumestan and isoflavone because of (a) 
the ready availability of large quantities of this material, > 
(b) the high proportion of d aidzei n relative to g eni ste in in 
the hypocotyl, (c) the relative ease in the separation and 
collection of hulls and hypocotyls, and (d) the high levels' 
of both coumestans and isoflavones. — 

An alternative source of these isoflavones is 
subterranean clover ( Trifolium spp. ), many varieties of 
which have isoflavone levels of the order of 5% of dry 
weight. Compared to soya, however subterranean clovers are 
less advantageous because of the relative absence of 
coumestans. 

However, other leguminous plants as detailed here could 
be used as sources of isoflavones and coumestans: Indian 
liquorice ( Abrus precatorius ); various species of Acacia 
SPP- including A. aneura , A. cibaria, A. longifolia , and A^ 
oswaldii; ground nut ( Apio tuberosa ): ground pea ( Arachis 
hypoqea ); milk vetch ( Astragalus edulis ); marama bean 
( Bauhinia esculenta ); sword bean ( Cajanus cajan indicus ); 
jack bean ( Canavalia ensiformls ); sword bean ( Canavalia 
gladiata ); seaside sword bean ( Canavalia rosea ); various 
Cassia spp. including C. floribunda, C. laevigata , and C^ 
occidentalis ; carobbean ( Ceratonia siligua ); chick pea 
( Cicer arietinum ); yebnut ( Cordeauxia edulis ); various 
Crotalaria spp. including C. laburnifolia , and C. pallida ; 
cluster bean ( Cyamopsis psoralioides ); tallow tree 
( Detariaum senegalense ) ; sword bean ( Entada scandens ); balu 
( Erythrina edulis ); soyabean ( Glycine max ; ) inga ( Inqa 
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edulis); Polynesian chestnut ( Inocarpus fagifer ); hyacinth 
bean (Lablab purpureus): grass pea or Indian vetch (Lathyrus 
sativus ); cyprus vetch ( Lathyrus ochrus ): lentil ( Lens 
culinaris ); jumping bean ( Leucaenal eucocephal a ) : various 
Lupinus spp. including L. albus , L. luteus . 
L. anqusti folium , L. mutabilis , and L. cosentinii ; ground 
be an ( Macotylma geocarpa ): horse gram ( Macrotyloma 
uniflorum ); alfalfa ( Medic ago sativa ); velvet bean (Mucuna 
pruriens ); yam beans ( Pachyrhyzuz erosus , P. tuberosus ); 
African locust bean ( Parkia clappertoniana ); Parkia 
speciosa; oil bean tree ( Pentaclethra macrophylla ); various 
Phaseolus spp. including P. acutifolius. P. vulgaris, P. 
luntus, P. coccineus , P. adenathus . P. angulris , P. aureus, 
P. calcaratus, P. mungo , and P. polys tachvus : garden pea ' 
( Pisum sativum ); djenko bean ( Pi t he c ol obi um 1 obat urn ) ; 
mesquite (various Prosopis spp. h goa bean ( Psophocarpus 
scandens, P. tet ragonol obus ) ; various Psoralea spp . ; 
Sesbania bispinosa ; yam bean ( Sphenostylis stenocarpa ); 
tamarind ( Tatnarindus indica ); fenugreek ( Trigonella 
foenum-graecum); vetches (various Vivia spp, including V;_ 
sativa , V. atropurpurea , V. ervilia , and V. monantha ); broad 
bean ( Vicia faba ); black gram ( Vigna mungo ); various Vigna 
S PP- including V. radiata , V. aconitifolia . V. adanatha , 
angularus , V. tribolata , V. umbel at a , and V. unguiculata; 
and, earth pea ( Voandzeia subterranea ). 

Soya hypocotyls may be used aB an enriched source of 
isoflavones and coumestans (0. 5-1. 5% dry weight) with or 
without the presence of additional soya hulls. 
Alternatively, other sources can be utilized, as listed 
above. This can be consumed either in the raw form (eg, 
natural hypocotyls), or the hypocotyls (with or without soya 
hulls) can be ground or milled to a powder or flour which 
can be used as a dietary supplement in a variety of ways 
including, for example, as a powder, in a liquid form, in 
tablet form, or added to other prepared foodstuffs. Herbal 
and^si'milar types of health food and dietary supplements 
that include these phyto-oestrogens can also be prepared. 
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I Equol, which is metabolized from daidzein, itself seems 4 
to be a dietary substance essential to the proper 
functioning of the human body, or in other words, equol (or 
daidzein) may be a new natural "vitamin 0 . 

The invention also includes the possibility of J£ 
processing further the soy or other produce containing 
concentrated isoflavones and daidzein to further 
concentrate, or even isolate the daidzein, and if desired, 
to convert it into equol, for use as a new vitamin. Equol 
is also capable of being synthesised. ^ 

The concentrated or purified daidzein, or concentrated 
or pure eguol can be compounded as a vitamin, in tablet, 
capsule, liquid or similar form, or incorporated in food as 
an additive, for example. t * <" 



The product of the invention modulates the production 
and/or function of endogenous sex hormones in humans and 
other animals to modify or produce the following effects: 
(i) lowe red levels of blood lipoproteins including 
low-density and very -low-density chole ster ol leading to 
reduced risk of development of atherosclerosis; (ii) 
reduced risk of development of cancer of the prostate; 
(iii) reduced risk of cancer of the breast; (iv) reduced 
risk of development of can cer~o f the uterus; (v) reduced 
risk of cancer of development of cancer of the large bowel; 
(vi) reduced risk of development of the syndrome in women 
commonly referred to pre -menstrual tension; (vii) reduced 
risk of development of many untoward symptoms (including dry 
vagina, peripheral flushing, depression etc) commonly 
associated in w ome n^ with menopause. These and other 
complaints and diseases can be prevented or ameliorated in 
accordance with the invention. 

The invention is therefore directed to a method for the 
prophylaxis or treatment of an animal, including a human, to 
combat conditions associated with phyto-oestrogen 
deficiency, which comprises administering to the animal an 
effective amount of phyto-oestrogen selected from the 
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isoflavones and/or the coumestans, ideally in concentrated 
form. \ 

t Preferably the phyto-oestrogens are derived from, or 
the phyto-oestrogen source comprises, the hull and/or 
<^ hypocotyl of soyabean. However plants, other than soya, 
which contain significant amounts of isoflavones or 
coumestans can be used. Preferably also, the isoflavones 
are selected from a source rich in daidzein or genistein, 
most preferably daidzein, or their metabolites or 
•If derivatives. Particularly preferred is to use a product 
particularly rich in daidzein or its metabolite equol. 

The invention also concerns formulations containing 
phyto-oestrogens selected from the isoflavones and/or 
/[[j* coumestans. Such formulations containing the hull and/or * 
hypocotyl of soyabeans are particularly preferred. Also 
preferred are formulations containing the isoflavones 
daidzein or genistein or their metabolites, or derivatives, 
especially equol. 
r~ The formulations may be a variety of kinds, such as 
i nutritional supplements, pharmaceutical or veterinarial 
preparations, vitamin supplements, food additives or foods 
supplemented with the active phyto-oestrogens of the 
invention, liquid or solid preparations, including drinks, 
sterile injectable solutions, tablets, coated tablets, 
capsules, powders, drops, suspensions, or syrups, ointments, 
lotions, creams, pastes, gels, or the like. The 
formulations may be in convenient dosage forms, and may also 
include other active ingredients, and/or may contain 
conventional excipients, carriers and diluents. The 
inclusion of the subject phyto-oestrogens in herbal remedies 
and treatments is also a preferred part of the invention.^) 

The invention is also directed to the amelioration, 
prevention, or of various conditions responsive to treatment 
with the phyto-oestrogen substances of the invention. 

The invention is now described with reference to 
.various examples. 
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Example 1 - preparation of soy phyto-oestrogen product. 
Soybeans were processed through a separation mill. Firstly, 
the beans are heated, so that the husk becomes brittle, then 
the mill removes the husk and splits the bean into the two 
cotyledons and the small-sized hypocotyl which separate from 
each other. Normal soybean separation mills discard the 
husks, and also separate and remove the small hypocotyl 
which can impart a bitter taste to the oil and soy-flour 
product from the soybeans. 

For the purpose of the present invention these two 
"waste" products are collected separately, and optionally 
are processed further; for example by turning the husks 
and/or hypocotyl to a fine powder. 

Further common processing steps can be used, if 
desired, to convert the husk or hypocotyl natural product or 
powder to capsule, tablet, liquid similar convenient form 
for ingestion. Otherwise the powder can be packaged as a 
convenient food additive or condiment/ as occurs for other 
herbs and spices. 

Example 2 - Effect of administering phyto-oestrogens to 
humans. 

Tablets were prepared comprising 400 mg of whole 
soygerm (soy hypocotyls), and each tablet contained 
approximately 45 mg of isoflavones. 

Two such tablets were taken daily by 18 volunteers for 
a period of 2 months. The effects of administering the soy 
phyto-oestrogen concentrate on blood cholesterol was 
determined by comparing the blood cholesterol levels in the 
volunteers before and after the experiment, with the levels 
of equol in urine. 

Equol is the final metabolic product of one of the 
isoflavones, namely daid2ein, in the body, and there is no 
other source of equol known other than from the metabolic 
reaction of daidzein. Therefore the presence of equol is 
directly the result of the soygerm tablets. 

The results of the experiment are shown in the 
following Table. The total cholesterol is expressed as 
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mraol /litre and the equol level is expressed as mg per 24 
hour urine volume. The results are presented as a range 
with the mean value shown in brackets. The individuals are 
grouped according to their ability to produce equol, in 
order to demonstrate the effects of administering the 
concentrated soy isoflavones. 



Groups 



Pretreatment 



Total 
cholesterol 



Urinary 
equol 



Post-treatment 



Total 
cholesterol 



Urinary 
equol 



Group 1 
(n=7) 



6. 3-7. 8 
(7.2) 



0-0. 01 
(0) 



5. 0-6. 1 
(5.6) 



0. 1-1. 3 
(0.9) 



Group 2 
(n=6) 



5. 0-6. 2 
(5. 4) 



0-0. 01 
(0) 



44-5. 3 
(4. 9) 



0. 3-2. 4 
(1.6)"* 



Group 3 3.5-4.8 0-0. 02 3.4-4.9 1.5-12.8 

( N =5) (4.0) (0.01) (4.0) (6.8) 

The pretreatment levels show that the average western 
diet contains little or no isoflavone, because of the very 
low amount of equol present. After the two months of 
treatment, appreciable equol levels are detected. 

The results provide support for the ability of soygerm 
to lower blood cholesterol levels, due to the strong inverse 
correlation between an individual' s baseline blood 
cholesterol level and the ability to metabolise daidzein to 
equol. That is, the greater is the person' s ability to 
metabolise equol, then the lower is the cholesterol level. 

The Table indicates that individuals with low baseline 
cholesterol levels and who are very efficient metabolizers 
of daidzein to equol, who make up Group 3, are likely to be 
obtaining sufficient dietary isoflavone to control their 
cholesterol, even though the amount of isoflavone they may 
be obtaining is small. As a result they show no response to 
their extra soygerm intake, in terms of the further lowering 
of either cholesterol levels. Whereas, those individuals in 
Groups 1 and 2 who have relatively less metabolic efficiency 
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in converting daidzein to equol, will respond to the 
additional dietary daidzein intake, with their cholesterol 
levels falling significantly. 

Example 3 - Nutritional supplement products 

(a) Finely ground soy hypocotyls is combined with Silybum 
marianum, vitamin B3 nicotinic acid) and Dandelion, to 
produce a natural health product to assist in 
controlling and lowering cholesterol levels in humans. 

(b) Finely ground soy hypocotyls and husk is combined with 
some or all of the following herbs and vitamins, to 
prepare a natural health product for treating 
menopause: Dong quai, Vitex agnus castus, Sage, and 
Vitamin E. 

(c) Finely ground soy hypocotyls and husk is combined with 
some or all of the following herbs and vitamins, to 
prepare a natural health product for treating 
pre-menstrual tension (PMT) and period problems in 
women: Black Haw, Dong quai, Vitex agnus castus, 
Calcium, Magnesium, B group vitamins, Vitamin E and 
Folic acid. 

(d) Finely ground soy hypocotyls and husk is combined with 
some or all of the following herbs and vitamins, to 
prepare a natural health product for treating cancer: 
Betacarotene, Vitamin C, Vitamin E, Silybum marianum, 
Ginkgo and Bioflavonoids. 

DATED this 19th day of May, 1992. 

GRAHAM EDMUND KELLY 

By His Patent Attorneys 

DAVIES COLLI SON CAVE 
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METHOD FOR TREATMENT OF MENOPAUSAL 
AND PREMENSTRUAL SYMPTOMS 
Background of the Invention 
5 The present invention relates to therapies for the 

prevention and treatment of menopausal and premenstrual 
symptoms. 

It has long been recognized that the sharp 
reduction in endogenous estrogen levels which occurs 

10 prior to menopause causes a variety of unpleasant 
symptoms, e.g., hot flashes, nausea, nervousness, and 
malaise. Currently, the symptoms of menopause are 
treated by estrogen replacement therap^ which has 
recently been shown to increase the risk of certain types 

15 of cancer, such as endometrial cancer and breast cancer. 
Changes in levels of endogenous estrogen may also be 
responsible for "premenstrual syndrome", a condition 
occur ing in younger women prior to menstruation . 
Premenstrual symptoms are treated with a variety of 

20 hormonal and nonhormonal therapies, which may cause side 
effects. Safer and more effective therapies for both 
conditions continue to be sought. 

Summary of the Invention 
The inventors have found that isoflavonoids, which 

25 are constituents of soy beans and other plants, 

effectively reduce the symptoms of conditions which are 
caused by reduced or altered levels of endogenous 
estrogen, e.g., menopause, and premenstrual syndrome. 
Without being bound by any theory, it is believed that 

30 the isoflavonoids bind to estrogen receptors, and thus 
exert an estrogenic response. These compounds, which are 
present naturally in soy-based and other plant-based 
foods, are safe and cause no significant side-effects. 
Isoflavonoids which may be administered according to the 

35 invention include genistein, daidzein, Biochanin A, 
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forxnononetin, O-desmethylangolensin, and equol; these may 
be administered alone or in combination* 

Accordingly, in one aspect, the invention features 
a method of preventing or treating the symptoms of 
5 menopause, premenstrual syndrome, or a condition 

resulting from reduced levels of endogenous estrogen, by 
administering to the woman an effective amount of at 
least one isoflavonoid. The isoflavonoid may be 
administered in any suitable form, e.g., in the form of a 

10 plant extract rich in isof lavonoids or in the form of a 
purified or synthesized isoflavonoid. 

In another aspect, the invention features a 
therapeutic dietary product for preventing or treating 
symptoms resulting from reduced or altered levels of 

15 endogenous estrogen. The dietary product preferably 

includes a soy extract containing enriched isof lavonoids, 
provided in a palatable food carrier, e.g., a 
confectionary bar, biscuit, cereal or beverage. 

Other features and advantages of the invention 

20 will be apparent from the Description of the Preferred 
Embodiments thereof, and from the claims. 

Description of the Preferred Emboditngi^ 
isof lavonoids are naturally occurring substances, 
found primarily in soy beans. These compounds are also 

25 found in lower concentrations in many other plants. 
Isof lavonoids can thus be administered to a patient by 
placing the patient on a diet containing high levels of 
soy-based food products, e.g., tofu, miso, soybeans, 
aburage, atuage and koridofu, or other plant products 

30 rich in isof lavonoids. 

These products may not be readily available in all 
geographic regions (most of these foods are served 
predominantly in Japan) , and are not be palatable to many 
women, particularly those accustomed to Western-style 

35 food. 
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Accordingly, an isoflavonoid-containing fraction 
can be extracted from a soy or plant product. It is 
preferred that the isof lavonoids be extracted and 
concentrated from soy bean or soy powder* Isof lavonoids 
5 are also available commercially in substantially pure 
form. The concentrated isoflavonoid is preferably 
included in a food carrier to form a dietary product. 
Any type of palatable carrier may be used, but, as the 
isoflavonoid concentrate has a strong flavor, it is 

10 preferred that the carrier include suitable flavorings to 
impart a different, more palatable flavor. The dietary 
product may be any type of food product, e.g., a 
confectionary bar, biscuit, cereal or beverage. 

It is preferred that the dietary product contain 

15 at least 30 mg/serving total isof lavonoids. The 

isoflavonoid concentrate included in the dietary product 
preferably includes a blend primarily comprised of 
genistein and daidzein. The concentrate typically also 
contains lower levels of other isof lavonoids. Most 

20 preferably, the dietary product contains from about 10 to 
30 mg/serving, more preferably about 20 mg/serving of 
genistein, and from about 5 to 10 mg/serving, more 
preferably about 7 mg/serving of daidzein. Preferably, a 
dietary product containing the preferred dosage of 

25 isof lavonoids would be consumed at least once per day, 
preferably l to 2 times per day depending upon the 
severity of the woman's symptoms. 

While it is preferred that the isoflavonoid be 
administered in the form of a dietary product, if desired 

30 the isoflavonoid could be administered, preferably in 
similar dosages, in medicament form, e.g., mixed with a 
pharmaceutically acceptable carrier to form a tablet, 
powder or syrup. 
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Example 

The connection between diet and estrogen excretion 
was studied in Japanese women and men, and in a few 
children. The women's mean age was 50.4 (SD 18.0) years 
5 and they were all from a small village south of Kyoto and 
consumed a traditional Japanese low-fat diet. 
Isoflavonoid excretion in the urine was measured in a 
group of three men, three women, and three children 
living in Kyoto and consuming the traditional diet. We 

10 found a very high excretion of isoflavonoids in the urine 
of these subjects. The mean values were almost identical 
in the two groups and especially high excretion was found 
for genistein (maximum 15.5 umol per 24h in a man) and 
two other isoflavonoids, daidzein and equol (Table 1). 

15 All these compounds bind to estrogen receptors and have 
weak estrogenic activity. The excretion of the 
isoflavonoids in urine of the Japanese women was much 
higher than previously determined levels in American and 
Finnish women (Table l) . Excretion was high in children 

20 as in middle-aged and old people. These compounds were 
excreted in 100-fold to 1000-fold higher amounts than the 
levels of endogenous estrogens excreted by normal 
omnivorous women consuming a western or oriental diet 
(Table 1). 

25 The excretion of the isoflavonoids in urine was 

associated with intake of soy products such as tofu, 
miso, a bur age i atuage, koridofu, soybeans, and boiled 
beans. 

It is known that Japanese women have a lower 
30 incidence of menopausal symptoms and premenstrual 
symptoms than the American and Finnish women. 
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gable l 



Urinary 
isoflavonoid 
or estrogen 
(naol/day) 


Japanese/ 
Oriental 


American 


Finnish 


Genistein 


3440(n=3) 


* • 


32.l(n=12) I 


Daidzein 


2600 (n=10) 


216(n=2l) 


40.5(n=12) 


Eguol 


2600(n=10) 


62.8(n-21) 


44.2(n=12) 


| Oestrone 
| (postmenstru 
al) 


4.48(n=9) 


* • 


4.48(n=10) 


Oestradiol 

(postmenstru 

al) 


0.76(n=9) 




0.94 (n=10) 


Oestriol 

(postmenstru 

al) 


4.48 (n=9) 




4.44(n-10) 
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CLAIMS 

1. Use of an isoflavonoid in the preparation of a 
medicament for preventing or treating a medical condition 
in a woman caused by reduced or altered levels of 

5 endogenous estrogen. 

2. The use of claim 1, wherein said isoflavonoid 
is selected from the group consisting of genistein, 
daidzein, Biochanin A, formononetin, 0- 
desmethylangolensin and eguol. 

10 3. The use of claim 1 wherein said isoflavonoid 

is in a unit dosage of at least 30 mg. 

4. The use of claim l wherein genistein and 
daidzein isof lavonoids are present in said medicament. 

5. The use of claim 4 wherein said isoflavonoid 
15 comprises from about 10 to 30 mg genistein and from about 

5 to 10 mg daidzein. 

6. The use of claim 1 wherein said medicament is 
in the form of a dietary product. 

7. The use of claim 6 wherein said dietary 
20 product contains at least 30 mg/serving of said 

isoflavonoid. 

8. The use of claim 6 wherein said dietary 
product is a confectionery bar containing said 
isoflavonoid • 



25 9. The use of claim 6 wherein said dietary 

product is a cereal containing said isoflavonoid. 
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10. The method of claim 6 wherein said dietary 
product is a biscuit containing said isoflavonoid. 

11. The method of claim 6 wherein said dietary 
product is a beverage containing said isof lavonoid. 

12. A dietary product for preventing or treating 
symptoms of menopause, premenstrual syndrome, or 
conditions resulting from reduced or altered levels of 
endogenous estrogen, comprising at least one isoflavonoid 
provided in a non-soy-based palatable food carrier. 

13. The dietary product of claim 12 comprising 
genistein and daidzein isoflavonoids. 

14. The dietary product of claim 12 wherein the 
food carrier is a confectionery bar. 

15. The dietary product of claim 12 wherein the 
15 food carrier is a cereal, 

16. The dietary product of claim 12 wherein the 
food carrier is a biscuit. 

17. The dietary product of claim 12 wherein the 
food carrier is a beverage. 

20 18. The dietary product of claim 12 wherein the 

food carrier contains an amount of the isoflavonoid which 
is effective in reducing the symptoms. 

19. The dietary product of claim 18 comprising at 
least about 30 mg isoflavonoids per serving. 
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20. The dietary product of claim 13 wherein said 
dietary product comprises from about 10 to 30 mg/serving 
genistein and from about 5 to 10 mg/serving daidzein* 
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ATTORNEY DOCKET NO: 05 49 5/00 3001 
METHOD FOR TREAT MENT OF MENOPAUSAL AND PREMENSTRUAL SYMPTOMS 
Background of the Invention 
The present invention relates to therapies for the 
5 prevention and treatment of menopausal and premenstrual 
symptoms » 

It has long been recognized that the sharp reduction 
in endogenous estrogen levels which occurs prior to 
menopause causes a variety of unpleasant symptoms, e.g« , hot 

10 flashes, nausea, nervousness, and malaise. Currently, the 
symptoms of menopause are treated by estrogen replacement 
therapy, which has recently been shown to increase the risk 
of certain types of cancer, such as endometrial cancer and 
breast cancer. Changes in levels of endogenous estrogen may 

15 also be responsible for "premenstrual syndrome", a condition 
occur ing in younger women prior to menstruation. 
Premenstrual symptoms are treated with a variety of hormonal 
and nonhormonal therapies, which may cause side effects. 
Safer and more effective therapies for both conditions 

20 continue to bo sought. 

Summayy o% the Ipvepti,on 
The inventors have found that isof lavonoids, which 
are constituents of soy beans and other plants, effectively 
reduce the symptoms of conditions which are caused by 

25 reduced or altered levels of endogenous estrogen, e.g., 

menopause, and premenstrual syndrome. Without being bound 
by any theory, it is believed that the isof lavonoids bind to 
estrogen receptors, and thus exert an estrogenic response. 
These compounds, which are present naturally in soy-based 

30 and other plant-based foods, are safe and cause no 

significant side-effects. Isof lavonoids which may be 
administered according to the invention include genistein, 
daidzein, Biochanin A, formononetin, O-desmethylangolensin, 
and equol; thsse may be administered alone or in combination. 
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Accordingly, in one aspect, the invention features a 
method of preventing or treating the symptoms of menopause, 
premenstrual syndrome, or a condition resulting from reduced 
levels of endogenous estrogen, by administering to the woman 
an effective amount of at least one isof lavonoid. The 
isof lavonoid may be administered in any suitable form, e.g., 
in the form of a plant extract rich in isof lavonoids or in 
the form of a purified or synthesized isof lavonoid. 

In another aspect, the invention features a 
therapeutic dietary product for preventing or treating 
symptoms resulting from reduced or altered levels of 
endogenous estrogen. The dietary product preferably 
includes a soy extract containing enriched isof lavonoids, 
provided in a palatable food carrier, e.g., a confectionary 
bar, biscuit, cereal or beverage. 

Other features and advantages of the invention will 
be apparent from the Description of the Preferred 
Embodiments thereof, and from the claims. 

Description of the Preferred Embodiments 

Isof lavonoids are naturally occurring substances, 
found primarily in soy beans. These compounds are also 
found in lower concentrations in many other plants. 
Isof lavonoids can thus be administered to a patient by 
placing the patient on a diet containing high levels of soy* 
based food products, e.g., tofu, miso, soybeans, aburage, 
atuage and koridofu, or other plant products rich in 
isof lavonoids. 

These products may not be readily available in all 
geographic regions (most of these foods are served 
predominantly in Japan) , and are not be palatable to many 
women, particularly those accustomed to Western-style food. 

Accordingly, an isof lavonoid-containing fraction can 
be extracted from a soy or plant product. It is preferred 



that the isof lavonoids be extracted and concentrated from 
soy bean or soy powder. Isof lavonoids are also available 
commercially in substantially pure form. The concentrated 
isoflavonoid is preferably included in a food carrier to 
form a dietary product. Any type of palatable carrier may 
be used, but, as the isoflavonoid concentrate has a strong 
flavor, it is preferred that the carrier include suitable 
flavorings to impart a different, more palatable flavor. 
The dietary product may be any type of food product, e.g., a 
confectionary bar, biscuit, cereal or beverage. 

It is preferred that the dietary product contain at 
least 30 mg/serving total isof lavonoids. The isoflavonoid 
concentrate included in the dietary product preferably 
includes a blend primarily comprised of genistein and 
daidzein. The concentrate typically also contains lower 
levels of other isof lavonoids. Most preferably, the dietary 
product contains from about 10 to 30 mg/serving, more 
preferably about 20 mg/serving of genistein, and from about 
5 to 10 mg/serving, more preferably about 7 mg/serving of 
daidzein. Preferably, a dietary product containing the 
preferred dosage of isof lavonoids would be consumed at least 
once per day, preferably 1 to 2 times per day depending upon 
the severity of the woman's symptoms. 

While it is preferred that the isoflavonoid be 
administered in the form of a dietary product, if desired 
the isoflavonoid could be administered, preferably in 
similar dosages, in medicament form, e.g., mixed with a 
pharmaceutical^ acceptable carrier to form a tablet, powder 
or syrup. 

Example 

The connection between diet and estrogen excretion 
was studied in Japanese women and men, and in a few 



children. The women's mean age was 50.4 (SD 18.0) years and 
they were all from a small village south of Kyoto and 
consumed a traditional Japanese low-fat diet. Isoflavonoid 
excretion in the urine was measured in a group of three men, 
three women, and three children living in Kyoto and 
consuming the traditional diet. We found a very high 
excretion of isof lavonoids in the urine of these subjects. 
The mean values were almost identical in the two groups and 
especially high excretion was found for genistein (maximum 
15. t> umol per 24h in a man) and two other isof lavonoids, 
daidzein and equol (Table l) . All these compounds bir.i to 
estrogen receptors and have weak estrogenic activity. The 
excretion of the isof lavonoids in urine of the Japanese 
women was much higher than previously determine'! levels in 
American and Finnish women (Table 1) . Excretion was high in 
children as in middle-aged and old people. These compounds 
were excreted in 100-fold to 1000-fold higher amounts than 
the levels of endogenous estrogens excreted by normal 
omnivorous women consuming a western or oriental diet (Table 
1). 

The excretion of the isof lavonoids in urine was 
associated with intake of soy products such as tofu, miso, 
aburage, atuage, koridofu, soybeans, and boiled beans. 

It is known that Japanese women have a lower 
incidence of menopausal symptoms and premenstrual symptoms 
than the American and Finnish women. 

Other embodiments are within the claims. 
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CLAIMS 



1. A method of preventing or treating a medical 
condition in a woman caused by reduced or altered levels of 
endogenous estrogen, said method comprising administering to 
the woman an effective amount of an isof lavonoid. 

2. The method of claim X, wherein said isof lavonoid 
is selected from the group consisting of genistein, 
daidzein, Biochanin A, f ormononetin, O-desmethylangolensin 
and equol. 

3. The method of claim 1 wherein said isof lavonoid 
is administered in a dosage of at least 30 mg. 

4. The method of claim 3 wherein said isof lavonoid 
is administered in said dosage at least once per day. 

5. The method of claim 1 wherein genistein and 
daidzein isof lavonoids are coadministered. 

6. The method of claim 5 wherein said isoflavonoid 
comprises from about 10 to 30 mg genistein and from about 5 
to 10 mg daidzein. 

7. The method of claim 1 wherein said isoflavonoid 
is administered in the form of a dietary product. 

8. The method of claim 7 wherein said dietary 
product 'jont.nns at least 30 mg/serving of said 

isof l;ivc:* . ;. 



9. The method of claim 7 wherein said dietary 
product is a confectionery bar containing said isof lavonoid. 

10. The method of claim 7 wherein said dietary 
product is a cereal containing said isof lavonoid. 

11. The method of claim 7 wherein said dietary 
product is a biscuit containing said iscf lavonoid. 

12. The method of claim 7 wherein said dietary 
product is a beverage containing said isof lavonoid. 

) 13. The method of claim 7 wherein said dietary 

product is consumed by said woman at least once per day. 

14. A dietary product for preventing or tre ( it:-<vj 
symptoms of menopause, premenstrual syndrome, or conditions 
resulting from reduced or altered levels of cr.uo»i*?nous 
estrogen, comprising at least one isoflavonoid provided in a 
non-soy-based palatable food carrier. 

15. The dietary product of claim 14 comprising 
genistein and daidzein isof lavonoids. 

16. The dietary product of claim 14 wherein the 
food carrier is a confectionery bar. 

17. The dietary product of claim 14 wherein the 
food carrier is a cereal. 

18. Tho dietary product of claim 14 wherein the 
food carrier is a biscuit. 



1 19. The dietary product of claim 14 wherein the 

2 food carrier is a beverage. 

1 20. The dietary product of claim 14 wherein the 

2 food carrier contains an amount of the isoflavonoid which is 

3 effective in reducing the symptoms. 

1 21. The dietary product of claim 20 comprising at 

2 least about 30 mg isof lavonoids per serving. 

1 22. The dietary product of claim 15 wherein said 

2 dietary product comprises from about 10 to 30 mg/ serving 

3 genistein and from about 5 to 10 mg/serving daidzein. 



B ETflOP FOR TREATMENT OF MENOPAUSAL AND PREMEN S TRUAL SYMPTOMS 
Abstract of the Discloses 



A method is provided for preventing or treating 
symptoms of menopause, premenstrual syndrome, or a condition 
resulting from reduced levels of endogenous estrogen, by 
administering to the woman an effective amount of an 
isoflavonoid. The invention also features a therapeutic 
dietary product, containing isof lavonoxds, for preventing or 
treating symptoms of conditions resulting from reduced or 
altered levels of endogenous estrogen. 
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Hgrbal Help to Avoid 
Menopause 
Symptoms 




Theahn of this artlcleis to provide 
information on non-harmful 
ways of cmcottUne the problems 
of menopause 

The information given may also be 
applicable to women who already haw 
osteoporosis or for younger women who 
lutvehad their ovviei removed, however 
these two categories of women should 
seek professional guidance. 

SOME STATISTICS 

Ttocnty-five per cent of women in 
the 45-55 age range have no menopausal 
symptoms. Of the 75 per cent who have 
problems, the following i$ a*reaWown 
of the symptoms: 

Flushing and sweats goto 

Lethargy 1 70V.. 

Nervous problems such as 
anxiety, depression, irritability 70* 
Reduced sex drive 65*a 
Insomnia $0% 

Other symptoms include hair and 
slcin changes, poor memory and lack of 
concentration, headaches, dry vagina, 
pain during intercourse. loss of confi- 
dence loss of femininity and urinary 
symptoms. Of cotsie, not all of these arc 
necessaifly linked to low oestrogen levels 
and could be . related to dietary and 
lifestyle factor* and the.*uormal' aging 
process. After middle a ge, men also find 
they have less enerfcy. a lower sex drive 
and generally sleep teas. 

Osteoporosis Is the most serious 
problem associated with menopause 
because as much as 50 per cent of total 
bone mass may be lost by the time a 
woman reaches 70 years of age, which 
means that bones can f racturc easily and 
healing may be prolonged. This disease 
doci not affect all regions - it is rare in 
African Negroes and there are areas 
where it affects more men than women. 
In Australia, it is estimated thai about 25 
per cent of post-menopausal women 
have osteoporosis, 1 will deal with thti 
In detail next issue. 

What happens when the 
ovaries stop functioning? 

The major factor is the lowered 
production of oestrogen. Howcm t this 
hormone can be produced in other 
glands, such as the adrenals, but obvi- 
ously, in many women, this does col 
occur qukkly enough or in sufficient 
quantities. Basically, the hormonal 
system works on a feedback system; 
when the circulating levels are high, a 
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chemical 'messenger* instructs our en* 
docrine system not to produce any more 
of that particular hormone. Obviously, 
if we flood our system with a hormonal 
drug; the messages to our endocrine 
system will be to stop production. This 
may explain why some women donot 
menstruate for varying periods when 
they stop taking the Pitt. 

Most inenopautslage women will 
need to give their bodies as much 
assistance as possible so that sufficient 
c<urogenh nroduced to cf&et flushing 
and other symptoms. In nearly every 
case, this apparently happens over a 
penodofhrneuth^obvieussymptoou * 
gradually lessen and disappear. This 
added function of the adrenals may 
partly explain why some women have 
diffiodtyhanalngsuessatmenopause; 

The cofltrovcrsial topic of hor- 
monal replacement therapy will be 
o^scusiedlntfetailUterbuimvicwofthU 
fectfba r * im c ha nlim, it may box be wnc 
to completely dampen the corrective 
biological function wMch already odsts. 

1 am not suggesting that we can 
avoid the inevitability of aging, but I 
can't accept that Whatever power Me- 
signed^vsalwpingraT^ that we were - 
predestined to initera iiage of serious 
problems after middle age, Vk must be 
doing something wrong or there must 
be non-harmful methods of preventing 
the symptoms, 

QESTROGENS IN FOODS 
AND HERBS AND HOW TO 
USE THEM 

Since the. 1920s over 50 different 
species of plant have been found to 
contain oestrognucavbstsncea. Most of 
the published research pipers telate to 
the effects on animals, particularly in 
"Wet of clovers and alfalfa (lucerne) 
causing infertility in farm anlmak It 10 
happens that a number of these plants 
have been wed by herbafirts over the 
centuries aiHl this 'tested' use co rmnuuu 
has verified the hormonal effect. The 
UiyquaiuUUcsofcKStrogmiaplantsarc 
extremely weak compared to pharma- 
ceutical hormones but many women 
alleviate symptoms through sentiblc 
dietary changes. 

Soxneoftrrooestrogen^onuminfi 
plants are: 



The t prouts are particularly recom- 
mended as they have the added advan- 
tage of being very low in calories, readily 
available in shops or you can make your 
own, palatablein salads or sandwiches, 
mildly alkaline and rich m nutrients, 
especially calcium and potassium. 

. Alfalfa sprouts ire somewhat con- 
troversial at the moment as the Genoa 
insrifttemMerfeohttftpofl^ 
suppiea the Immune cyttem and aggra- 
vate conditions such as rheumatoid 
arthritis and systemic lupus erythema- 
tosui (SLE). The origin of this report 
was that two women had seemingly 
reactivated $LE following the Ingestion 
of 10 and 15 alfalfa tablets per day. A 
particular constituent, l^aonvaoine, 
was extracted from alfalfa aM when this 
isolated extract wasgtven to susceptible 
animals, SLE wag reactivated. 

My own view it t haU as SLE is a 
condition which has relative periods 
o f aggravation and remission, it would 
be difficult to 'blame' one particular 
dietary hem. Over 25 pairauceuacais 
exacerbate the diseate.lso!ated extracts 
of plants are in the nature of drugs and 
one would therefore expect side-effects 
and, most importantly, if this type of 
criterion were applied to almost any 
edible rooo\ there would be very Bttiefcft 
forustoeat. However, It may be prudent 
for sufferers of SLE to avoid alfalfa, 

. all tpcouted tecda and legumes, Such a* 
lentils, because these alto contain- the 
suspected Irritant, 

Red Clover 

This Is commonly sold as a herbal 
tea but I suggest you buy the seeds and 
sprout them. Please do not pick the 
clover yourself because the medicinal 
spedes, called Trifolium pra/e/ue, is 
difficult to distinguish from some non- 
edible clovers. Red clover is also used 
by professional herbalists for skin and 
respiratory condition*. 

Sage 

The common garden sage or red 
sagcls used It Is betkr togrow your-own 
but sage can be difficult to cultivate, 
mainly because it prefers a light, well- 
drained soil. 

Safe has been uud for centuries for 
excess sweating and heat, and sdenttflc 
research has confirmed its oestrogen 
content. The best way to prepare it as a 
remedy for flushing is to soak two 



tablespoons of finely chopped freth 
leaves (or one tablespoon dried) in 
$00 rot tepid waur with the juice of * 
lemon. Uavt it stand in t covered jar 
overnight. Sixain and keep to the frfdge. 
In severe cues you would drink the 
whole quantity throughout the day; 
where thesymptoms arc relatively minor, 
then the 500 ml could be spread over 

two or thitc days. To make it more 

palatable, you could mix It with a fruit 
or vegetable juice, or add in some 
crushed fennel Or aniseed. The highdOse 
may need to boused for up to four weeks, 
then it could be gradually reduced to a 
cup per day. 

The old sage you have had in your 
cupboard since two Christraases ago 
probably no longer retains any thera- 
peutic properties; good-quality dried 
sage will still have a reasonably good 
colour, and its characteristic strong 
odour. 

*^ Parsley 

This common culinary herb has 
cestrogeo-fikeaaivhy and I would sug- 
gcstahaiidfulpcrdayiitmayaotbewist 
to use larger quantities because or the 
myristicin and apiol conteW. 

Aniseed 

Use the crushed seeds aiaherbaltca 
or in cooking, for example fa home- 
made bread. The seeds could alio* be 
idded to apple cider vinegar and used 
In salad dressings. Finely chopped fresh 
leaves can be added to salads, steamed 
.vegetables and soaps. Aniseed is also 
hdpful formmordigcsuvcproblems and 
coughs. 

Feaoc} 

The seeds and finely chopped fresh 
leaves can be used io-a siroilar way to 
aniseed. There it one specie* of fennel 
(Florence) which develops a bulb4Dw 
\ base and this may be used Hke celery 
.) or lightly steamed. Some greengrocers 
" call it aniseed root. Wild fennel it a 
common weed and, although the seeds 
and leaves oould be used, this plant it 
often contaminated with environmental 
pollutants. 

Similar culinary herbs, such as diU 
and caraway, probably contain mild 
o*stro$cft-Kke substances. 

Hops 

Some health-food stores sell dried 
hops. It Is somewhat bitter, which may 
also stimulate the digestive function, 
but the tea should be made quite weak 
otherwise it Is not very palatable, An 
important feature of hops Is that U has 
a sedative (unction and for this reason 
herbal emeu of hops are not used by 
professional herbalists where there is 
expression. Many people And that hops 
helps with insomnia - a herbal pillow 
uingdrledhopscanbe quite bencficiaL 



The hormonal content of hops has 
been vtrffled; females harvesting it hive 
altered menstrual periods solely from 
external contact I am not sure whether 
or not beer, after all the processing, 
would retain any oestrogenic properties. 

Soya Beans 

Sprouts are the best way to have 
these, particularly as the sprouting 
dramatically increases the oestrogen 
content However, meya/equtefiflicult 
to sprout because they go mouldy and 
smelly if not washed and drained 
thoroughly and often. They are amaz- 
ingly tasty but wait until you have 
learned to sprout alfalfa and mung beans 
before trying them. 1 add soya bean 
sprouts to salads or u« them to thicken 
soups and casseroles. 

Dried soya beam need to be soaked 
and cooked for a long time and they are 
probably best used h soups and cas- 
seroles but there are many ways of 
preparing them to nuke them more 
»PPctisio^.lutyiwcheap»anoDDeto 
protdn when combined with a grain 
and have other benefits, such as being; 
protective against atherosckrosis; 

If you don't normally eat dried 
beans then you must start with small 
quantities, soaked overnight and very 
wdlco<^cdier^y<«wfflrxobabry 
have severe abdominal colic and-flata. 
lence. This is partly because certain 
enzymes bave.to be activated to handle 
such foods and- your digestive system 
needs time to adjust 

Soya beans are also a leguminous . 
plant 40, theoretically, could have the 
same cautions as indicatedundcr altm 
■ Dried red beans and common green 
beans are also mildly estrogenic w 
could be bxtudcdfathecHetcnaregulax 
basis, 

. There Is some evidence that all 
ymmg rprrots, tocfoding sprouted grams 
and legumes, have oestrogenic proper- 
tics and, as sprout* are cheap, pcjtkkk 
and chemical free; rich in nutrients and 
low in calories, I recommend that you 
learn how to do your own and have at 
least one cup pci day if you arc a meno- 
pause-age female. You can buy small 
paperback books giving you basic in- 
structioosrof iprouting and use jars, so 
the starting equipment is not expensive. 

Some worrf* of warning: When 
using seeds to sprout, never tut (host 
that art Intended for agricultural par- 
pores because they would have been 
treated with funtteda or other chanl- 
colt which an potentially detract 

Fenugnsk 

Contains precursors of proges- 
**** *?5 h « female hormone com* 
roomy deudent In menopausal women. 
Unfortunately, the cuny-liU smell is ; 
readpy excreted through the skin but 
this I* not ao iKriccabte I f the seeds are 
sprouted. 



There are other herbal and nature* 
pathic remedies for menopausal prob- 
kuubut these are not normally avattabk 
atretaUcuiktsroyouwouldneedtovhdt 
a practitioner to obtain these. As with 
most health problems, there are mild 
symptoms which require no treatment 
or simple home remedies; then there 
are other instances where professional 
naturopathic advice is helpful and 
appropriate; and, finally, there arcsevere 
cases which require medical diagnosis 
and treatment 

OTHER SUGGESTIONS 

Foutmim sulphate, used in the 
form of tissue salt*, may be hcfpful for 
fltuhing.UsethedosageMUHUbef,bm 
take double the dose for the first week. 
VitaminEhasalsoallcviatedi 



camotflushiii« furthering 
on rats snowed that a vitamin fi den- 
descykadsto lower bone weight Asthis 
vitamin has benefits (o the cardiovas- 
cular system, a rupplcmcntofJOOkipcr 
day would do no harm and may give 
marM benefits. 

Qgareuesenolui^tcAdsmbtmgon 
earry menopause and Is ootrecmnmen- 
ded for this and other web-pubEcxsed 
reasons. 

Low-e»Joric diets an not rcconv 
mended for a number of reasons which' 
are given rater, b^ttme important factor 
U that fat cells are able to convert bor- 
monca from the adrenal glands into 
oestrogen, Although modern women, 
including myself, don't want or need to 
beobese, it may be that 'nature* fattnded 
us to earry more weight as we age, 

Readers may be Interested in a few 
snippets from some of the research 
material which I have collected: 

Journato/Focdr^ottedcn, VbL42, 
July 1979, states chat 'human exposure 
to dietary oesttogens is below physio- 
logical levels ... but the possibility of 
■ metabolic alterations to more or less 
.acuSc forms shooMnot be Ignored since 
effects of this kind have been demon- 
strated in experimental animals/ 

Oestrogenic Const ituents of Fotuse 
Plants, EM. BJckoff, Kevtcw Scries 
1/1958, published by the Common- 
wealth Bureau of Pastures and Held 
Crops, Hurley, Berkshire, reports that 
'the ria nfc al infertility syndrome in ewes 
is associated with the comuiative effects 
of exposure to oettrogexdc feeding for 
sU months or longer, but short-term 
exposure has also caused reproductive 
disturbances.* 

The effect of oestrogenic plant 
substances is Judged by changes in the 
anatomy of animals, for example In- 
creased uterine and ovarian weighs, teal 
length and thicker vaginal skin. 

A particularly Interesting piece Of 
research has shown that genlstein, a 
weak plant oestrogen^ 
©estradiol from receptors m thrdwtet 
which could explain why some herbal 
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remedies arc traditionally used for 
'balancing' hormones. 

Both the fiver and the kidneys have 
a capacity for converting and deactivat- 
ing different types of oestrogen*; there 
are also other regulatory mechanisms* 
such as the prostaglandins. 

HORMONE 

REPLACEMENT THERAPY 

Although mainstream medical 
opinion supports hormone replacement 
therapy, it is somewhat controversial. 
Few disapee with the fact that it prevents 
the worsening of osteoporosis in post* 
menopausal females hut the main dis* 
advantagcis in the potential side-effects. 
The current scientific thinking is that 
if both oestrogen and progestogen arc 
taken together there is less risk of cancer. 
1 am using Depo-Provera and Pmtarin 
as examples because a lady I saw recently 
had been prescribed these for meno- 
pausal flmhing and she had written to 
the two mamifactorers for information. 
Themam^acttntrofFremarJnicntbs^ . 
22 pages of repeats and abcjo^iOgrvir^ 
glowing testimonials and other Infor- 
mation but only a few fjpagments about 
risks. The manufacturer of Dcpo- 
Provera tent a copy of the official 
package Insert, with all the contrain- 
dications and sidc*cffcets, along with a 
letter which stated that 'as adjunct to 
cyclic oestrogen therapy (Including 
Premarin) Dep>Provera is not recom- 
mended but it is still definitely used by 
medical practitioners*. 

Depo-Provera 

The contraind^Uons and warn- 
ings for this drug include thrombo- 
embolic disorders (dotting), cerebral 
apoplexy (stroke), impaired liver func- 
tion* undiagnosed vaginal bleeding and 
cerebrovascular (heart and circulatory) 
disorders. 'In cases of partial or com- 
plete loss of vision, sudden onset of 
proptosis (displacement of an organ), 
double vision, migraine associated with 
retinal vascular lesions, medication 
should be withdrawn.* The drug caused 
maUgnant breast nodules in animals* 
Other problems indude fluid retention, 
breakthrough bleeding and depression. 
It is not approved for contraception 
because of unresolved questions relating 
to iu safety for this purpose Clinically, 
u is said that the drug is well tolerated 
although animal studivc thow that it 
possesses adrenocorticoid activity and 
female mascuUnlsation. 



Preroara 

This drug is 'probably effective for 
oestrogen deficiency-Induced osteo- 
porosis only when used in conjunction 
with other important measures such as 
diet, caldum, physiotherapy and good 
general health-promoting measures'. 
The contraindications and cautions 
include Impaired liver function, breast 
cancer (with soiacotccpuotuX 
embolic disorders, undiagnosed abnor- 
mal genital bleeding and pregnancy. It 
should not be given to women with re- 
current chronic mastitis and abnormal 
manuriograms. It should only be pre- 
scribed toSowingaeomplcie breast and 
pelvis emulation. Because the body 
produces vartabfcamowosof oestrogen, 
relative overdosage may occur which 
could lead to uterine bleeding, painful, 
swouenbreasts andfluldietentfon.Dnig 
oestrogen* need to be used with care 
Ia cases of epilepsy, migraine, asthma, 
heart or kidney disease. Side-effocts 
Include nausea, abdominal cramps and 
. bloating, breast tenderness, changes 
In body weight, allergic rash end gall- 
bladder complication*. 

When the two are prescribed to- 
gether, there is often a monthly bleed. 

If you are one of those people who 
believe that *h would not be allowed by 
the government if there were risks 
involved', 1 suggest you read the infor- 
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cation for yourself in Mims Annual 
which Is available at most libraries. 

A report in the New Enttand 
Journal of Medicine, 19 June 1986, 
states that "oral administration of oes* 
trogens Is toefticlent, produces a non- 
physiologic pattern of breakdown 
products and increases undesirable levels 
of certain liver proteins'. The article 
examines the use of transdermal oestro- 
gen therapy (skin patches) which would 
provide levels equivalent to those pro* 
duced naturally. However, according to 
Modern Afrdfcfoe to Australia, August 
19SS, transdermal oestrogen does not 
prevent osteoporosis. 

Mainstream medical reports recom- 
mend oestrogen, used in conjunction 
with nmgesterone, as being the most 
effective therapy for pjxvcntiag frac- 
tures, and a number of International 
ecrxrUr^iggestthatallwoaiashoaldbe 
considered probable victims and that 
hormone •replacement therapy should 
begin soon after menopause in women, 
unless there are specific contralndi- 
eations. The reasons for this are that 
at this stage there are no practical 
inethods of dearly preselecting those 
at risk and tests show that It is the only 
therapy that clearly prevents further 
hero deterioration. 
• Ihecritla point out lhai although 
add^r^ogtsteronetothetberxpyr/c^ 
ably reduces the risk of endometrial 
cancer, there is rosufttdexil data about 
the long-tcnn safety or benefit* - it only 
treats the symptoms and if unlikely to 
help the body re-establish Its own state 
of internal harmony* 

A pamphlet Issued by the NSW 
Department of Health states that you 
should Hhink carefully about whether 
or not you want hormone replacement 
therapy*. Some of my patients have 
understood from their medical eon* 
suharions that hormone replacement 
therapy prevents cancer and cardio- 
vascular disease, which Is not true. 
Patients who are under this impression 
should - discuss -this smarter with their 
pracrMonert 

The fact that a substance can pre* 
vent further bone breakdown does not 
necessarily mean that lack of it caused 
the problem, just as Valium helps you 
sleep but lack or it did not cause your 
insomnia* 

In any event, mort experts agree that 
there are dearly individuals who should 
not undertake hormonal replacement 
therar^andr^peoplecanujetrtfium- 
harmful suggestions in this article, 

No one enjoys bdng wrinkled and 
cranky but it is generally conceded that 
hormonal replacement therapy is not 
apptoprtotefcTCflsmeticajidcrnottona! 
*cs.0 
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INTRODUCTION 

historically, phytoestrogens were first investigated 
when it was noted that ewes that grazed Australian 
clover pastures for prolonged periods of time be- 
came sterile. It was found that the active agents in 
the clover that precipitated sterility were estrogenic 
U). Later a similar phenomenon was observed to 
o.cur in the California quail during dry years, when 
|. ::ytoestrogen concentrations in available forage 
were increased (2). 

Phytoestrogens are defined as plant substances 
that are structurally and functionally similar to the 
gonadal steroid I7/3*estradiol (E 2 ) or that produce 
estrogenic effects (3). There are three main groups 
of nonsteroids dietary estrogens. Phytoestrogens 
ii clude the isoflavones (i.e., genistetn, genistin, 
ddidzein, biochanin A, formononetin, and praten- 
sein) and the coumestans (i.e., coumestroi and 4*- 
o-methylcoumestrol). Mycoestrogens of the resor- 
cylic acid lactone group (i.e., zearalenone and 
zearalenol) are also commonly found (4). The struc- 
Lural similarity between these substances, endoge- 
nous mammalian estrogens (E 4 and estrone), and 
; .uent synthetic estrogens (diethylstilbestrol) have 
been studied (Figure 1). Isoflavones, the monocar- 
boxylic derivatives of the 15-C flavones, and 
coumestans contain central structures of 15 car- 
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bons. Both of these^ flfctijjE ^fre derivatives of 
3-phenylchroman (Figure !) and thus may be con- 
sidered a single family of compounds (5), The fungal 
resorcylic acid lactones and endogenous estrogens 
possess central structures of 17 carbons. 

The similarity among these compounds has led 
investigators to study the possibility that phytoes- 
. trogens might act on physiological processes and 
behavioral patterns to alter reproductive perform- 
ance (3). If reproductive effects occur, then these 
compounds might have a role in the evolutionary 
success of herbivores, perhaps making the differ- 
ence between survival and extinction for some, spe- . 
ctes. It is possible that phytoestrogens, through 
mimicry of endogenous animal estrogens, function 
as defensive substances by which plants diminish 
the fertility of herbivores which feed on the plants 
(6). In effect, the phytoestrogens may be seen as 
one of the many variables determining animal fit- 
ness for survival. This argument is supported by 
noting that animal species differ in their sensitivity 
to phytoestrogens (7). Some species are relatively 
resistant to the estrogenic effects of these com- 
pounds, while others may suffer sterility as a result 
of prolonged ingestion of phytoestrogens. We have 
hypothesized that .phytoestrogen-induced physio- 
logic and behavioral effects in mammals are signifl: 
cant factors in the reproductive and therefore evo- 
lutionary success of the consuming species. We 
, have initiated our analysis of this broad hypothesis 
by reviewing the available data relevant to the re- 
productive and general metabolic effects of phyto- 
estrogens in mammals. 
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PHYTOESTROGEN EXPOSURE 

Sources of phytoestrogens 

Phytoestrogens are produced by numerous 
Leguminosae and grasses, including many plants 
commonly consumed by man arid livestock (Table 
1). The estrogenic components are found in differ- 
ing amounts in ail parts of the plant, including the 
seeds, the flowers, the leaves, the roots, and the 
fruits. Concentrations in each tissue depend on 
plant type (4,8). 

Of particular interest regarding possible human 
exposure is the presence of phytoestrogens in 
marijuana and coffee. It had long been suspected 
that the estrogenic effects of marijuana were due to 
^-tetrahydrocannabinol (THC), the major psycho- 
active compound. Smoking of marijuana signifi- 
cantly suppresses luteinizing hormone (LH) levels 
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Table I. Some common plants (hat contain 
esirogenic substances 



Alfalfa Coffee ' Oats Rice 

Anise Dale Palm Orchard grass Rye 

Apple Fennel Palmciio grass Sage 

Barley French Beans Parsley Sesame 

Blue grass Garlic Peas Soybean 

Carrot Green Beans Pomegranaic Soya sprouts 

Cherry Hups Potato Wheat 

Clovers Liquorice Rape Yeasi 

Marijuana Red Beans 



during the human menstrual cycle and shortens 
both the menstrua! cycle and the luteal phase (9). 
Smce these results agree with observations in 
ovarieciomized rhesus monkeys injected intra 
muscularly (t.m.) with THC, it was assumed thai 
the menstrual cycle effects of smoke inhalation 
would be exclusively due to the THC content of the 
smoke (10). However, crude marijuana extract and 
condensed marijuana smoke compete with estradiol 
for estrogen receptors in the uterus of rats, while in 
vitro studies detected no binding of cannabinoids t^ 
estrogen receptors (11). These findings show th; 
marijuana contains estrogenic substances that may 
be affecting reproductive processes viacannabinoid- 
independent mechanisms. Furthermore, apigenin, a 
derivative .of flavonoid phytoestrogens found in 
crude marijuana, is a moderately potent inhibitor of 
estradiol binding to uterine estrogen receptors (II). 
Differentiation between the suppressive effect * *" 
THC on LH and the estrogenic effects of marijuana 
per se remains unclear. 

Another plant product which is commonly in- 
gested for pleasure rather than nutrition is coffee. 
Like marijuana, coffee contains weakly estrogenic 
constituents, evidenced by the estrogenic effects of 
increased uterine-to-body weight ratio and total 
uterine protein content following administration f 
coffee extracts by gavage (12). Ultraviolet absorb- 
ance spectroscopy suggests that whatever this 
active compound may be, it does not belong to one 
of the three major classes of dietary estrogens (e.g., 
fiavonoids, coumestans, or resorcylic acid lac- 
tones). Thus, coffee may contain an estrogen pre- 
cursor that requires metabolic activation or a struc- 
turally unrelated estrogenic compound. 

Metabolism, distribution, and clearance 

The relative potency of a phytoestrogen de- 
pends upon the target tissue, functional state of the 
target tissue, the animal species involved, and the 
route and pattern of delivery. In addition, the fami- 
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Ik > estrogenic compounds thin occur in. plants 
c;m he MKKliTicd by metabolism within the herbivore 
or even by gut flora prior to uptake. Dietary iso- 
flavonc phytoestrogens undergo bacterial modifica- 
tion in the gastrointestinal tracts of animals to yield 
cquot. a weak, nonsteroidal phytoestrogen (8.13.14). 
FoMowing ingestion of estrogenic plants, a tempo- 
r;i. SO- 10 1000-fold, increase in urinary equol takes 
place, while insignificant traces of the initially con- 
sumed phytoestrogens appear in the urine. Note- 
worthy is that the major urinary product following 
the consumption of genistein and biochanin A is 
p-ethyl phenol, and formononetin consumption 
yields both daidzein and equol as the major urinary 
pi lucts(4). Furthermore, gut microflora (14) con- 
vc: : daidzein to equol which in turn is absorbed and 
enters the enterohepatic circulation. Notably, it ap- 
pears that not all people have the ability to convert 
other isofiavones to equol. This may be due to the 
absence of bacteria capable of the conversion of 
precursors to equol (as is the case in the sterile gut of 
newborns), the composition (subpopulations) of in- 
to ;nal microflora present, the intestinal transit time, 
pH. or redox potential. These factors may be influ- 
enced by diet, host immunity, medication use, etc. 

Receptor activity and interaction with endogenous 
estrogens 

Phytoestrogens exhibit binding to endogenous 
es ogen receptors. Binding of phytoestrogens to 
e> ogen receptors is supported by the finding that 
the larger the dose of phytoestrogen given an or- 
ganism,, the greater the displacement of bound 
' tritiatied ( 3 H) E 2 (15). It has also been reported that 
at very high dosages, all phytoestrogens exhibit 
more than 80% competitive binding to renal tumor 
cytosoiic estrogen receptors (16). The structural 
re uisites for estrogen receptor binding are met by 
phytoestrogens. For example, equol possesses a po- 
tency on the order of 10"* 3 the estrogenic activity of 
E 2 and contains a phenyl substituent also present in 
E 2 and in DES (Figure 1). The substituent consid- 
ered to be a requirement.for estrogenic activity is a 
hydroxy! group in the same position as the hydroxyl 
er^up in the benzene ring of E 3 (14). Another struc- 
Ju.-U similarity which facilitates estrogen receptor 
Ending activity of equol and other phytoestrogens 
« that the distance between C-3 and C-17-in E 5 is 
about equal to that between the two hydroxyls in 
equol. 

Considering the large quantities of phytoestro- 
gens ingested by many mammals including man, 
fl xtionally significant estrogen receptor occu- 
pancy by phytoestrogens occurs. Since no phytoes- 



trogen has receptor affinity equal to that of F * 
the degree of ON A stimulation due to phyioeVirV 
gens appears to he substantially less than that evoked 
by E, (8). phytoestrogen actions could be either cs 
irogenic or ami-estrogenic. In a relatively hypocs 
trogemc individual, receptor occupancy by w e -tk 
(exogenous) estrogens would likely produce cs 
trogenic effects, while in a normally estrogenized 
indmduai. large amounts of weak estrogens might 
diminish the effective estrogenic activity bv 
competition with E-... 

REPRODUCTIVE EFFECTS IN MAMMALS 
Phytoestrogens have been shown to influence vir- 
tually every aspect of the mammalian reproductive 
process via effects on the morphology and physiol- 
ogy of reproductive organs and alteration of sexual 
behavior. The changes ma>-%£^rsibfe or ^re- 
versible, depending on t h^tfS r at i6{f^^ dose of ex- 
posure to the phytoestrogens. 

Cervix I * " - ' ■ • / 

A pubertal pauerW cell differj^fiation has 
been noted in ewes rena\^te£#^ chronic in- 
gestion of phytoestrogens^^fAmong these 
changes, the cervix assumes a uterine pattern. 
Folds present in the cervix fuse, resulting in loss of 
cervical crypts, and the cells of the lamina propria 
become like those of the uterine stroma. Further- 
more, glands having histochemical reactions rem- 
iniscent of uterine glands become plentiful in the 
cervix. Such an increase in abnormal glands may be 
responsible for the different composition which the 
cervical mucus takes in sheep with "clover dis- 
ease." At low phytoestrogen dosage, the cervical 
mucus has a lower viscosity, not due to a higher 
water content, but rather due to a decreased, con- 
centration of glycoprotein — the component of 
mucus that affords its consistency. The level of 
glycoprotein seems to respond to the duration of 
exposure to the phytoestrogen rather to the dosage 
of the agent. This change in the cervical mucus 
compounds the anatomical compromise of the cer- 
vix such that the cervical reservoir for sperm in the 
ewes is greatly reduced. Since sperm recovered 
from the cervices of clover-affected ewes exhibit 
decreased motility (17), it appears that the phytoes- 
trogen effect makes the mucus relatively "hostile" . 
in the classic sense of cervical factor infertility. 
Such spermaloxicity is not understood in general 
nor in this specific case. . 

At higher phytoestrogen dosage, both higher 
volume and water content of cervical mucus are 
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observed in ewes (17.18), thus indicating thai both 
cervical glycoprotein production and water excre- 
tion in the mucus are affected. 

The cervical effects of phytoestrogens likely 
depend upon estrogen receptor mediation. In ewes, 
phytoestrogen treatment • increases the rate of 
protein and glycoprotein synthesis and the number 
of estrogen binding sites in the cervix, but binding 
affinity remains unchanged (19). This finding im- 
plies that exogenous estrogen not only occupies the 
available binding sites, but stimulates the local pro- 
duction of more sites. Such receptor *'up-regula- 
tion" may make the tissue more sensitive to estrogen 
action, and, if estrogen exposure continues, the cervi- 
cal alterations would become more exaggerated. 

Uterus 

Pronounced uterine effects of phytoestrogens 
are also observed. The most notable uterine change 
that occurs is a marked increase in its weight rela- 
tive to body weight, which constitutes the classic 
bioassay for estrogen action. A dose-dependent 
uterine weight increase is precipitated by acute ad- 
ministration of an extract of the Indian herb Achyran- 
thes aspera in rats and hamsters at contraceptive 
dosage (75 mg/kg) and with as little as 1/20 this 
dosage (20), Similar results have been observed 
in mice, rats, and hamsters with only 1/40 con- 
traceptive dose of ferujol extract (21). Stob (4) 
suggests that this hypertrophy of the uterus is the 
result of "typical estrogenic mechanisms/* imply- 
ing estrogen-receptor mediation. However, a more 
complex response to daily s.c. injection of female 
lambs with the phytoestrogen ^-sitosterol has been 
reported, in which uterine weight increases for the 
first two weeks of treatment but markedly de- 
creases over the next six-week period (22). Plausi- 
ble explanations for such biphasic results include 
receptor "down regulation" and induction of 
metabolic enzymes with enhanced clearance of 
0-sitosterol. Similar results were obtained using 
ovariectomized ewes as the model (23). 

Another manifestation of the uterotropic effect 
of phytoestrogens is seen in ewes suffering from 
infertility due to prolonged exposure to these 
agents. A marked increase in activity of some 
uterine enzymes and uterine DNA, protein, and 
glycoprotein synthesis occurs in such sheep (19). 
This observation indicates that at least a portion of 
the uterine weight gain is true hypertrophy rather 
than simply edema. At the same time, lower levels 
of lipids within the uteri of sheep fed phytoestrogen 
suggest inhibition of synthesis or increased utiliza- 
tion of lipids within this organ (22). Thus phytoes- 



trogens may be affecting different enzymes in dif- 
ferent fashions, stimulating the activity of sorm 
while blocking the action of others. It is noteworthy 
that the uterine RNA-io-DNA ratio decrease that 
occurs following ovariectomy is smaller in clover- 
affected than in normal ewes. This response is ac- 
companied by less regression of the uterus in clover 
affected ewes than in controls. These findings indi- 
cate that phytoestrogenic action may be mediated 
via differentiations similar to those induced by ho- - 
monal steroids during fetal development (24). 

Gross structural lesions of the uterus may also 
result from phytoestrogen exposure and could ac- 
count for some instances of permanent sterility. 
Lesser lesions entail' the, proliferation of cystic 
endometrium, myometrial fibrosis, and endometrial 
fibrosis (13). These lesions could certainly com- 
promise normal implantation of the conceptus. Tl.-e 
most severe structural failure, complete uterine 
, prolapse, is known to occur in some species following 
ingestion of some dietary estrogens (mycoestrogens) 
and obviously disrupts the reproductive process. 

It is not clear whether phytoestrogens play any 
role in pregnancy wastage, but some plant prepara- 
tions have been used as abortifacientsMc/ivram/y. s 
aspera, a common Indian herb claimed to possess 
abortifacient activity, did induce abortion in mice 
and rabbits, but failed to show similar effects in rats 
(20). It is uncertain whether a phytoestrogen is the 
active agent of Avhyranthes that brings about abor- 
tion, but support for that possibility derives from 
the finding that miroestrol, a phytoestrogen from a 
legume tree root, is used by Burmese and Tiai 
women in plant extract form to induce abortion (25). 
The mechanism for such an abortifacient action of 
these compounds is unstudied and any effects of 
phytoestrogens on uterine contractility per se have 
not been determined in either the gravid or non- 
gravid state. 

Phytoestrogen effects on uterine function -n -ay 
relate to alterations in activity of several enzyn^s. 
Under normal circumstances, oxidative enzymes in 
the uterus show slight reactions in the endometrium 
and uterine glands, but after administration of 
^-sitosterol, these weak reactions are curtailed (22). 
Such an inhibition of oxidative enzymatic activity in 
the uterine endometrium and glands may reduce 
local energy production due to an inability to re- 
plenish NAD+ and NADP+. This circumstance 
would diminish the ability of the uterus to contract 
and might decrease secretory capabilities of the 
uterine glands. 

Alkaline phosphatase in the uterine tissue of 
ewes also responds to ^-sitosterol in a biphasic pat- 



icrn. Alkaline phosphatase activity increases over 
the first two weeks of daily ^-sitosterol injections 
and decreases over the second two weeks of injec- 
tions (22). This disturbance in alkaline phosphatase 
activity may alter cell permeability and transport of 
nutrients by uterine cells. 

Acid phosphatase activity in the uterus de- 
ceases with increasing dose and time of daily 
^-sitosterol treatments over an eight-week span 
(22). Such an inhibition would decrease free phos- 
phorous, and may relate to the more general obser- 
vation of decreased plasma phosphorus levels in 
exposed animals. 

Uterine cholinesterase activity also decreases 
following ^-sitosterol treatment, as evidenced by its 
diminished activity towards acetylthiocholine (22). 
This inhibition of activity is accompanied by a 
downward shift in sodium ion transport and de- 
creased sodium in the uterine luminal fluid. It is not 
clear whether effects on sodium transport and 
cholinesterase activity are coincidental or truly 
associated processes in this instance. 

Ovaries 

While many anatomical effects of phytoestro- 
gens have been described, physiologic changes in 
the reproductive tract are more subtle, but perhaps 
more consequential. Ovarian cyclicity may be dis- 
rupted by phytoestrogen exposure in mammals and 
birds (2,14,25,26). but interruption of ovulation due 
to short-term phytoestrogen ingestion is reversible 
(26). It is plausible that human vegetarians may 
have- ovulatory dysfunction but suffer no other 
obvious physiologic abnormalities due to their 
diets (14). Abnormalities of ovulation may be due 
to direct ovarian actions since administration of 
^-sitosterol to ewes inhibited follicular development 
• and altered the size distribution of follicles (22). 
Follicles were observed to show degeneration with 
intrafollicular hemorrhage and the development of 
shrivelled oocytes with lipid inclusions. The sug- 
gestion of a direct ovarian action of phytoestrogens 
in perturbing follicular maturation may be sup- 
ported to some extent by a study which showed that 
in rats intraperitoneal administration of an extract 
from a plant species known to contain high concen- 
trations of phytoestrogens inhibited follicular mat- 
uration (26). Obviously, these studies cannot distin- 
guish between direct ovarian and indirect effects on 
follicular growth. 

More direct evidence that the follicle may be a 
site of phytoestrogen activity derives from in vitro 
cultures of bovine granulosa cells. In this system, . 
lower dosages of genistein and biochanin A in- 



creased progesterone synthesis while higher dos- 
ages inhibited progesterone synthesis (27). Since 
progesterone is essential in the establishment and 
maintenance of pregnancy, such an inhibition or 
progesterone production would be a plausible ex- 
planation for both failure of conception and early 
pregnancy wastage. 

The possibility thai phytoestrogens might be 
toxic to oocytes or early embryos was suggested in 
a single study (7). Mice fed coumestrol and then 
mated produced degenerate embryos exhibiting un- 
evenly distributed cytoplasm and lack of symmetry 
in size among blastomeres. suggesting alterations in 
cleavage rates. Extensive vacuolization found in the 
ova also suggests that failure of fertilization of these 
ova may account for pan of the observed decrease 
in litter size in mice fed coumestrol. 

The activities of two ovarian enzymes appear 
to be influenced by phytoestrogens. First, low 
doses of phytoestrogen inhibit 17.20-lyase in bovine 
granulosa cells (27). This effect could profoundly 
alter the pattern and capacity of the steroidogenic 
pathways within the follicle or corpus luteum. The 
precise mechanism by which this effect occurs is 
unproven. Second, alkaline phosphatase in the 
ovaries is affected by phytoestrogen exposure (22). 
While the overall alkaline phosphatase activity is 
about equal in the ovaries of 0-sitosteroUreated 
and control ewes, the control ewes show an intense 
reaction in the zona pellucida with a weak reaction 
in the interstitial tissue. Treated ewes exhibit an 
opposite response. Thus, a reversal of activities is 
seen where phytoestrogen is acting both to stimu- 
late and to inhibit the same enzyme in two different 
sites within the ovary. While a mechanism for this 
action is not known, such changes in the activities 
of ovarian enzymes might compromise ovulation 
and increase the incidence of follicular degeneration 
in animals treated with phytoestrogens. 

CNSIpituitary 

Some phytoestrogen effects on ovarian func- 
tion appear to result from indirect action on the se- 
cretion of gonadotropic hormones (7). In this con- 
text, there are four possible mechanisms of 
phytoestrogen action: I) they are E 2 agonists, 2) 
they are E 2 antagonists, 3) they act as both E 2 
agonists and antagonists, and 4) they act in a nones- 
trogenic capacity. Available information best sup- 
ports the third of these possibilities (mixed 
agonist-antagonist effects). The site of phytoestro- 
gen action could be the CNS (especially hypothala- 
mus), the pituitary, or the gonad (see previous sec- 
tion). 
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The effect of imraperiionenl injection of 
phyiocsirogen-rich Dieffcnhavh to (titun'titi extract 
in rais on LH, follicle-stimulating hormone (FSH). 
prolactin (PRL), progesterone, and have been 
studied (26). In treated rats, levels of LH. FSH. and 
progesterone increased for doses of 2.5. 5.0, and 
10.0 mg/kg of extract, while the levels of PRL and 
E 2 decreased at the same dosages. Progesterone 
levels showed a biphasic response, increasing at 
low doses of the extract (26), but decreasing at 
higher doses (27). Since no obvious single mech- 
anism would explain al! of these pituitary and ovar- 
ian hormonal changes, the extract may contain 
more than one endocrinologically active substance, 
or more than one site or mechanism of action might 
be involved. 

There are data to suggest thai phytoestrogens 
act both at CNS and pituitary levels to alter 
gonadotropin secretion.. In both ovarieciomized 
ewes (23) and intact clover-affected ewes (17), the 
best explanation for the impairment of gonadotropin 
secretion was a hypothalamic/CNS action. In par- 
ticular, in clover-affected ewes, an LH surge could 
not be elicited by exogenous E 2 administration 
(consistent with loss of positive feedback), but the 
LH secretory response to exogenous gonadotropin- 
releasing hormone was normal (17), suggesting no 
pituitary effect. Our own data (28) show that acute 
phytoestrogen administration can alter GnRH-in- 
duced LH secretion in ovariectomized rats and thus 
suggest that the pituitary may be a site of phytoes- 
trogen action in other situations. 

Interactions between reproductive effects of 
phytoestrogen exposure and photoperiod in sea- 
sonal breeders have been investigated. In normal 
intact ewes, the frequency of LH pulses and plasma 
LH concentration are higher during breeding season 
than during anestrus season. In clover-diseased 
ewes, the frequency of LH pulses and LH concen- 
tration during breeding season are nearly the same 
as in normal ewes. In contrast during anestrus sea- 
son, these LH pulse parameters remain at the high 
level of breeding season in clover-affected ewes, 
rather than decreasing as in normal ewes (18). 
These results suggest that a dissociation of normal 
photoperiod controls from the LH pulse generator 
may result from prolonged phytoestrogen exposure. 

In ovariectomized ewes given estradiol im- 
plants, LH pulse frequency and amplitude vary sea- 
sonally, rather like the pattern seen in. intact ewes. 
This seasonal variation in LH pulse frequency in 
ovarieciomized ewes could depend upon extra- 
ovarian steroids from the adrenal glands, other in- 
trinsic photoperiod-dependent CNS functional 



changes, or dietary estrogens. Results from one 
study suggest that dietary coumestrol decreases in- 
amplitude of LH pulses but fails to affect the fre- 
quency of LH pulses or FSH concentrations during 
the breeding season (23). During anestrus, coumes- 
trol does not alter any: of these variables. Thus, 
coumestrol could only .be partially responsible for 
the seasonal decrease in LH pulse frequency in 
ewes. 

Sexual behavior 

Changes in sexual behavior due to phytoestro- 
gen exposure parallel the known physiologic ef- 
fects. Clover-diseased ewes are slower than normal 
ewes to exhibit estrus behavior in response to either 
a single or several daily doses of E, (17,29,30). Ac- 
companying the delayed estrus is a retarding oft' : 
first mount of the ewes by the ram, although ti.e 
number of days on which the ewes allowed the ram 
to mount them does not significantly differ from 
controls. A delay of estrus in mice fed coumestrol 
also occurs (7), implying an antiestrogenic effect. 

Apparent defeminization of the sexual behavior 
response following consumption of phytoestrogens 
is displayed by clover-affected ewes. These ew s 
show aggressive behavior, such as challenging and 
head bunting of rams and other ewes, sooner than 
control ewes following administration of testos- 
terone (17). At the same time the ewes are slower in 
showing female behavior, such as standing to be 
mounted by a ram. Furthermore, clover-affecied 
ewes exhibited less soliciting behavior than r- r- 
mals. However, the number of ewes that stood tc oe 
mounted decreased equally over the five-week 
period during which daily testosterone injections 
were given (30). Relative to controls, clover- 
diseased ewes exhibit a significantly greater degree 
of courting behavior 28 but not 21 days following 
treatment with testosterone. Other courting behav- 
iors that are less hormonally dependent, suci as 
anal and genital sniffing by the ewes, are not altered 
(17,30). While mechanisms for these behavioral ef- 
fects are not known, we do know that females and 
males have similar numbers of estrogen binding 
sites in the hypothalamus, but estrogen-receptor 
complexes appear to have shorter nuclear acceptor 
occupancy in males than in females (31). Behavioral 
changes in clover-affected ewes could result fa .« a 
change as simple as a decrease in nuclear acceptor 
occupancy by estrogen-receptor complexes. 

" Et causes a dose-dependent increase in the in- 
cidence and duration of hormone-dependent behav- 
iors in ewes (Table 2), whereas E, has no effect on 
hormone-independent behaviors (30). The E 3 - 



7; t hiv Kstntdiol-ilcnendcni ;tnd -independent behaviors 
in ewes 



Horniunc -de pendent 


Hormone •indepen Jem 


behaviors 


behaviors 


^cu've eliciting 


Squatting 


Standing for mourning 


Looking over shoulder 


•Xld-v it mm 10 mount 


Tail fanning 




Kicking 



induced behaviors occur less in phytoesirogen- 
affected ewes than in normals, while E f independ- 
ent h ?haviors occur with equal frequency in con- 
trol .ind clover-diseased ewes. Since general be- 
havior appears normal but female sex-specific be- 
havior is compromised in phytoestrogen-treated 
ewes, reproductive success could be compromised 
on a behavioral basis. The relationship of phyto : 
estrogen-induced anatomic changes in the external 
genitalia and sexual behavior is not defined, but coi- 
tal .omechanics could be altered as a result of such 
etK- organ effects. While vulvar and vaginal hyper- 
trophy has been noted in various animals, mas- 
culinization has been observed in ewes (17) with 
clitoromegaly and fusion of (he ventral commissure. 
Upon removal from estrogenic pasture, these 
changes do not reverse and could, therefore, per- 
manently' alter sexual function. 

Phytoestrogen^ effects in males appear 10 be 
consistent with expectations for exogenous admin- 
istration of bioactive estrogen. Coumestrol in- 
creases teat length in wethers (23) and stimulates 
mammary hypertrophy in intact males. Rams 
grazed on estrogenic clover have reduced sperm 
counts (14), but it is not clear whether fertility is 
a' T ected. 

GENERAL METABOLIC EFFECTS IN 
MAMMALS 

Protein synthesis 

, Some data suggest that phytoestrogens affect 
levels of plasma proteins'. The effects of ^-sitosterol 
plasma concentrations of albumin, alpha- 
i obulin, beta-globulin, gamma-globulin, and fib- 
rinogen have been studied (32). Normal functions of 
these proteins are indicated in Table 3 (33). Even 
though total plasma protein concentration in mice is 
unaffected by s.c. administration of ^-sitosterol, 
daily 25 to 100 pig injections of the agent increase 
four of the plasma proteins, but significantly de- 

rease the gamma-globulin complex. The mech- 
anisms of action of phytoestrogens in this system 
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are not established. It is likely that the phytoestro- 
gens stimulate hepatic protein synthesis but inhibit 
production of gamma-globulins by lymphoid tis- 
sues. It is possible that the increased alpha-globulin 
concentration is a compensatory occurrence to 
erythrocyte count reduction that occurs following 
administration of 0-silosterol, thereby maintaining 
normal blood viscosity in the absence of normal 
erythrocyte concentration. The increase in the beta- 
globulin-fibrinogen complex appears to be correlated 
with its affinity for binding phosphorus. This affinity 
increases in response to /J-sitosterol (32). 

Enzyme activity of the liver 

Phytoestrogens influence enzymes in nonre- 
productive as well as reproductive tissues. A relation 
between diet and synthesis of three enzymes in the 
liver of cheetahs has been shown. The affected 
enzymes, alanine aminotransferase, aspartate ami- 
notransferase, and gamma-glutamyltransferase, de- 
crease in amount when cheetahs are taken off a diet 
high in soya bean content (thus high in phytoestro- 
gen content) and given a chicken diet (13). 

inorganic plasma constituents 

Phytoestrogens induce mineral changes in the 
blood. Subcutaneous injections of 25, 50, 75, or 100 
fig of /?-sitosterol increase calcium levels in mice, 
while doses of 5 or 10 /ig of the phytoestrogen have 
ho effect on calcium levels (34). Since E 2 inhibits 
bone mobilization, /3-sitoslerol may act by causing a 
decrease in E 3 levels via inhibition of gonadotropin 
secretion from the pituitary. Decreased ovarian E, 
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production might then result in increased bone 
mobilization and increased scrum calcium. Surpris- 
ingly, blood plasma phosphorus levels decrease fol- 
lowing administration of 5 to 75 doses of 
/3-sitosterol in mice, but show little change in re- 
sponse to a 100 dose (34). Decreases in phos- 
phorus could be due to an enhanced rate of storage 
in an extravascular compartment, increased utiliza- 
tion of phosphorus by tissues, or increased renal 
clearance. 

While ^-sitosterol doses of less than 5 fig fail to 
change plasma magnesium levels, higher doses de- 
crease plasma magnesium and increase both hepatic 
and intramuscular magnesium (34). Since mag- 
nesium is a smooth muscle relaxant, changes in 
uterine or tubal smooth muscle motility could result 
indirectly from this phytoestrogen action. 

PHYTOESTROGENS IN HUMAN DISEASE 

Deleterious roles 

Phytoestrogens have been suggested to play 
both deleterious and beneficial roles with regard to 
illness. In the diets of cheetahs, phytoestrogens 
cause vascular hepatic lesions, in which the cen- 
trilobular and sublobular hepatic veins are partially 
or totally occluded (13). The possibility of human 
hepatic dysfunction must therefore at least be con- 
sidered. 

Vascular disease may be correlated with the 
consumption of dietary phytoestrogens (35).. Coro- 
nary, heart disease has been suggested to be associ- 
ated with phytoestrogens consumed indirectly 
through the milk of cows; that is, the lactating cow 
consumes the phytoestrogens while grazing and, in 
turn, phytoestrogens in cow's milk are consumed 
by humans. One basis for this proposal is that 
phytoestrogens have more structural similarity to 
DES, a potent synthetic estrogen found to have 
atherogenic properties, than to endogenous estro- 
gens such as E 2 . The higher rale of coronary heart 
disease in human males might be explicable in part 
if human females are found to be better able to 
metabolize and excrete phytoestrogens. 

Dietary estrogens could be a factor in cancer 
initiation in hormone responsive tissues, but no 
such instances have been demonstrated. Certainly . 
phytoestrogens bind to both rat and human mam- 
mary tumor tissue and show competitive binding for 
mammary tissue E 2 receptors (15) raising the 
possibility of stimulation of estrogen-dependent 
neoplasms. 

Beneficial roles 

Estrogens have two opposing effects on 
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cancer, depending on dosage. Large doses inhibit 
breast cancer tumor development and suppr-. , s 
growth of tumors already present, but small do.bes 
seem to promote tumor development and stimulate 
growth (36). This duality extends to phytoestro- 
gens. Phytoestrogens may stimulate or inhibit 
tumor growth (8,14). One mechanism by which, 
phytoestrogens may manifest their antitumor ef- 
fects is blockade of estrogen receptors and unc <u- 
pling of receptor-mediated response. Thus the abil- 
ity of endogenous estrogens to support tumor 
growth would be reduced. Indirect demographic 
support for a phytoestrogen-mediated reduction in 
cancers of hormone-responsive tissues might derive 
from the observation that women in countries con- 
suming vegetarian diets have a lower incidence of 
breast cancer than in societies where a meat .nd 
vegetable diet is consumed (37), 

Phytoestrogens may have antiviral and fungicid- 
al properties (37), but a mechanism is not known. 
Support for the notion that this group of compounds 
could have such properties may lie in noting that the 
antifungal drug, ketaconazole, is also a potent in- 
hibitor of some steroidal enzymes. 

Plant estrogens have been implicated in the re- 
duction of serum cholesterol levels in humans and 
animals with hypercholesterolemia. Such action is 
likely related to the role estrogens play in the me- 
tabolism and interaction of lipoproteins with regu- 
lation of cholesterol (8). 

A final beneficial phytoestrogen^ effect is al- 
leviation of vasomotor symptoms in menopausal 
women. Historically the Chinese have used heibal 
medicine to treat "hot flushes." These herbal medi- 
cations work as well as Premarin (an equine conju- 
gated estrogen) in the mitigation of these symptoms • 
in women with natural menopause (38). Similarly, 
the mycoestrogen, zearalanol, has been reported to 
reduce the incidence of hot flushes in women with 
surgical menopause (4). These effects woult; be 
consistent with the expected estrogenic properties 
of these compounds. 

CONCLUSION 

Phytoestrogens influence mammalian repro- 
ductive processes and can thereby compromise the 
reproductive success of individual mammals and 
possibly function as a- selective environmental fac- 
tor for populations. While phytoestrogens have a 
few propitious effects, the majority of the effects 
are nocuous. These compounds act through their 
similarity to endogenous estrogens and compete 
with the endogenous estrogens for binding sites* 
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$|i,.ii-ierni effects of phytoestrogens seem to result 
from their mixed agonist-antagonist effects on 
estrogen-mediated processes in mammals. Since 
Jong-term exposures can produce persistent, even 
permanent anatomic, physiologic, or behavioral 
changes, phytoestrogens must affect the differ- 
en:ia(ion of some reproductive tissues and irrever- 
sil V alter the integration of mammalian reproduc- 
tive processes in susceptable species. 



REFERENCES 

I Schinckcl PG. Infertility in ewes grazing subterranean clover 
pastures. Observations on breeding behavior following 
ransfer to "sound" country. Austr Vet J. 1948;24:289-294. 

; i.eopold AS. Erwin M. Oh J. Browning B. Phytoestrogens: 
adverse effects on reproduction in California quail Science 
1976; 1 9 1:98-99. 

3. Fowler ME. Plant poisoning in free living wild animals: a 
review. J Wildlife Dis. 1983:19:34-43. 

4. Stob M. Naturally occuring food toxicants: estrogens. In: 
Rechnig M Jr. ed. Handbook of naturally occurring food tox- 
icants. Boca Raton: CRC Press: 1983:81-100. 

? 01 lis WD. The isoflavonoids. In: Geissman TA. ed. The 
hetnhiry of flavonahl coinpttntuts. Los Angeles: Pergamon 
Press; 1962:353-405. 

6. Hughes CL Jr. Phyiochemical mimicry of reproductive hor- 
mones and modulation of herbivore fertility by phytoestro- 
gens. Environ Health Perspect. 1988;78:171-175. 

7. Fredricks GR, Kincaid RL. Bondioli KR, Wright RW. Ovu- 
lation rates and embryo degeneracy in female mice fed the 
phytoestrogen, cournesirol. Proc Soc Exp Biol Med. 
I9?I:I67:237-24I. 

* Setchell KDR. Naturally occurring non-steroidal estrogens 
of dietary origin. In: McLachlan J A. ed. Estrogens in the 
environment. New York: Elsevier Press: 1985:69-85. 

V. Mendel son JH. Mello NK. Ellingboe J, Skupny AST. Lex 
BW. Marijuana smoking suppresses luteinizing hormone in 
women. J Pharmacol Exp Ther. 1986:237:86^-866. . 

10. Asch RH, Fernandez EO. Smith CG, Pauerstein CJ. Block- 
age of the ovulatory reflex in the rabbit with deIta-9- 
teirahydrocannabinol. Fenil Sterih 1979;31:331-334. 

11. Sauer MA, Riflca SM. Hawks RL, Cutler GB, Loriaux DL. 
Marijuana: interaction with the estrogen receptor. J Phar- 
macol Exp Ther. 1983;224:404-407. 

I.. Kitis DD. Studies on the estrogenic activity of a coffee 
extract. J Toxicol Environ Health. 1987;20:37-49. ' 

13. Setchell KDR, Gosselin SJ, Welsh MB. Johnston JO, Balis- 
treri WF, Kramer LW, Dresser BL. Tarr MJ. Dietary estro- 
gens — a probable cause of infertility and liver disease in 
captive cheetahs. Gastroenterology. 198753:225-233. 

M. Setchell KDR, Borriello SP. Hulme P, Kirk DN, Axelson M. 
Nonsteroidal estrogens of dietary origin: possible roles in 
hormone-dependent disease. Am J Clin Nutr. I984;40:569- 
578. 

= . Verdeal K. Brown RR, Richardson T. Ryan DS. Affinity of 
phytoestrogens for estradiol binding proteins and efTect of 
cournesirol on growth of 7,l2-dimethylbenzfa]anthracene- 
induced rat mammary tumors. J Nat Cancer Inst. 
1980:64:285-290. 

16. Li JJ. Li SA, Klicka JK. Heller J A. Some biological and 
toxicofogical studies of various estrogen mycotoxins and 
phytoestrogens. In: McLachlan J A, ed. Estrogens in the 
environment. New York: Elsevier Press; 1985:168-183. 

' 7 . Adams NR. A changed responsiveness lo estrogen in ewes 
with clover disease. ) Rcprod Ferxil. l98l;30(Supplement): 
223-230. 

18. Chamley WA, Clarke IJ. Moran AR. Seasonal changes in 



l,H stxrclmn in normal ewes and ewes which en 
irogenic elnvcr. Austr J Biol Sci: I98.S;38 : 109_i f j' KK '*' 

14. Tant BV. Adams NR. Oestrogen receptors and mctaboli, 
activity m the genital tract after ov; lr i cc , omy of ewes ™ 
permanent infcniliiy caused by exposure to phytoestrogen* 
J Kndocrinnl. 1981:89:365-370. S 

:0. Wadhwa V. Singh MM. Gupta DN. Singh C. Kamboj VP 
Contraceptive and hormonal propenics of Achyranthes a%- 
pem in rats and hamsters. Plants Mcdica. 1 986:5 2*231-232 

21. Singh MM. Gupta DN. Wadhwa V. j a j n QK. KhannaTlM* 
Kamboj VK. Contraceptive efficacy and hormonal profile of 
fcrujol: a new coumarin from Frr„l a jarxchkeana Plant i 
Mcdica. 1985:51:268-270. ' 

22. ElSamannoudy FA. Sjareja AM . Channudi SA Cillaly Ga 
El Mougy SA. Adverse effects or phytoestrogens: efTect of 
^-sitosterol treatment on follicular development, ovarian 
structure, and uterus in the immature female sheen Cell 
Molec Biol. 1980:26:255-266. 

23. Montgomery GW. Martin GB. Lc Bars J, Pclletier J 
Gonadotroph^ release in ovarieciomized ewes fed different 
amounts of cournesirol. J Reprod Fertil. 1985;73:457-463 

24. Tang BY. Adams NR. Properties of nucleic acids in the uteri 
of ewes with clover disease and the effect of oestrogen after 
ovarieciomy. Austr J Biol Sci. 1982,35:527-531. 

25. Harborne JB. Introduction to ecological biochemistry. 2nd 
ed. New York: Academic Press: 1982:100-106. ( 

26. De Pasquale RC. Ragusa S. Circosta C. Forcslieri AM. In- 
vestigations on Dirffciibachia amaena ttcntit. Endocrine ef- 
fects and contraceptive activity, j Ethnopharmacol 
1984:12:293-303. 

27. Kaplanski O. Shemesh M. Berman A. Effects of phyt- 
oestrogens on progesterone synthesis by isolated bovine 
granulosa cells. J Endocrinol. 1981:89:343-348. 

28. Hughes CL Jr. EfTect of phytoestrogens on GnRH-induced 
luteinizing hormone secretion in ovarieciomized rats Re- 
prod Toxicol. 1988;1:179-181. 

Adams NR. Sexual behaviour responses of the ovariec- 
tomized ewe to oestradiol benzoaie. and (heir persistent re- 
duction after exposure to phyto-oestrogens. J Rcprod Fertil. 
1978:53:203-208. 

Adams NR. Sexual behaviour of ewes wiih clover disease 
treated repeatedly with oestradiol benzoatc or testosterone 
propionate after ovariectomy. J Reprod Fertil. 1983:68:' 
113-117. 

31. Barley J. Ginsburg M, MacLusky NJ. Morris ID, Tomas PJ. 
Sex differences in the distribution of cytoplasmic oestrogen 
receptors in rat brain and pituitary effects of gonadectomy 
and neonatal androgen treatment. Brain Res. I977;129:309- 
318. 

32. Hassanein .RR. Elmougy SA. Elghamry MI. Biological ac- 
tivity of phytoestrogens: fractionation of plasma' proteins, 
associated with ^-sitosterol treatment. Planta Medica. 
1972:22:412-417. 

Lehninger AL. 'Principfcs of biochemistry. New York: 
Worth Publishers: 1982:707. 

34. Elghamry ML Hassanien RR, Elmougy SA. Mineral changes 
in the blood of ovarieciomized mice after treatment with 
^-sitosterol. Zeiischrifi fur Klmische Chemie un Klinischc 
Biochemie. 1971:9:346-347. 

35. Seely S. The possible connection between phytoestrogens, 
milk, and coronary heart disease. Med Hypoth. 1982:8:349- 
354. 

36. Martin PM. Horwitz KB. Ryan DS. McGuire W. Phytoes- 
trogen interaction with estrogen receptors in human breast 
cancer cells. Endocrinology. 1978:35:1860-1867. 

37. Adlercreutz H. Fotsis T. Bannwart C. Wahala K, Makela T. 
Brunow G, Hase T. Determination of urinary lignans and 

. phytoestrogen metabolites, potential amieslrogens and 
ant icarcinogens, in urine of women on various habitual diets. 
Steroid Biochem. 1986;25:791-797. 

Mochimaru F. Toyama M. Kanakura Y. Inde S. Objective 
indicator for the assessment of postmenopausal hot flashes. 
Acta Obstet Gynaecol Jpn. 1984.36:643-645. 



29. 



30. 



33 



38. 



crated oQhXWlK' croliflOAL AKX O&krynirf UaiHttk St*e 1?SS;1 14: 

9 Jsctipnn JT. Mwyhwrtr CR. A W<AjwUfln of »uJiiary Vols ^<d reipoim 

am] VbwinunJ *fJ«ite in fcW> rto a«4 fiiMal QMrfjnra BsfanUL j?«f 

10 fttahMiay TM , EkhvaJd JU> The 0{* *nd "dowm" Uib ruX scnxntitf: ibt 

Utah H>rc*i*t< program. £rtl£inn i» //ror*tf lfcrtyil . 
1? V<&) U, Cbrii S, XrzLtf K. *Tftti hcirwi« ImpaiMtl Wtau pa Won* 
Mtatftctttoii m3 hJlitutioh. £*■ User 

11 Bww* SP, Muttn ND. Sate MP. Eurhr MewBctfimi «T MtwtiwNl 



flcjlhm trf Iftufaq tmittfrraew lb ■» fte 1 . I"*** ^ W * irtailln, 
14 HeodfWuMitJtfwl Kj>.WuttMi IT. Horirtp Itw P bTaiits wiih Mil* mm M 

If Kihhr CM. Vass IP, HeW 0R> Pur*** 1 irtUnniviiral fearfrr. 1*9 in 
OrviVMBtrpruMnl fcnltfli 1WW.W. 

IA Hrt OMB, Hi. Screenmjt ibr Iicvlu imjainocni. jm ftf *B tfftow. 
Uifind: Oxford WeJkil fttbiiofll. W&M-ttl 

(AttfrxiHAu&t rm) 



Department of Urology* 
G&figow Royal ufinnary> 
Glatfow G40SF 
R Carter, FRO, fttfstfar 
M Aitehfeon, mCSf #7W7 

G R Mufti, frcs, umsdtitoi 
urologist 

R Scott, rers, aiuuttoK 

Corr«pOGdinc*,to: 
MrCanw. * 



Catheterization: your urethra in 
their hands 

R Oxter, M Aitchisou, G R Mufti, R Scott 

The emphasis in undergraduate medical education \% 
often on the Theoretical aspects of medicine rather than 
the practical aspens. Practical procedures arc com- 
monly taught informally, the teaching being paised 
fouo one junior to tbe next* 1 The philosophy is of "Sec 
one; do one, teach one " Urethral caihctcrisauoa Is a 
procedure- thai requires a certain amount of skill, 
knowledge, and experience and U not without com- 
plication, 14 yet h Is usually delegated to the most junior 
and inotpcrfcAoed medical ittfT, the lunior house 
officers.. 



Subjects, methods, and results 

To assess the love) of competence at athctdtttioA 
among junior medical staff hojase officers at this 
hospital w<« interviewed with a structured question- 
naire, coveting rhxec aspects of the procedure: the 
degree of undergraduate and postgraduate instruction , 
the practical and theoretical aspects of catheterisarion, 
and, finally, problems and compllfatfons encountered. 
Thirty junior house officers (graduates of five 
medical schools) wen Interviewed, Eighteen were 
male and 12 Were female. The replies to the question- 
naire shofredthninone of the btervicwxs had received 
any fonualinsoruc'iioa regarding any aspect of urethral 
cametensadon as an undergraduate. Practical pott- 
graduate instruction m Z4 wan limited to supervision of 
a tingle catheiotiiarion, and four subjects were 
unsupervised. Although those Interviewed bad per- 
formed a mean of 28 (range 6-100) othetcrisadaru In 

' male patients, only four of them had eathcicrised 
female patients i 

Despite the large number of procedure* performed 
there was appreciable ignorance of ihe practical and 
ihooitdcal aspects of atiutetisaridii. TWenry five 
latervidwees were unaware of the availability of short 

• term and long term catheter) or of the duration for 



which they may be safely left without being d»mge(l. 
Three interviewees simply wed the catheter that was 
provided by the nursing staff* and one did not knnw 
that different sixes existed. 

Twenty eight mLerviewees initially used force when 
meeting reslaraace to the passage of the otthclcr, and 
13 etated that the development of fresh urethral 
bleeding would not deter them horn a further attempt 
at catheterhation. Eighteen uere happy to attempt 
athcterisarion in » pattern who had a known urethral 
stricture. Five Interviewees vert unaware of the 
difference between 4 phirno&fe uid paraphimosis. 

Definite the hefc of formal tuition all had developed 
what seemed to U a satisfactory aseptic technique. 
None, however, wo* aware of ihc nature of the anti- 
septic fluid or the strength of the local anaesthetic gel, 
but fijmply usod what was provided by the nursing soff. 

nineteen of theinicrvkwees !\id enconnterod bleed- 
ing and aix had had patients in whom a r*rardutnosis 
had developed after cathecerisation, A particularly 
dbturbing Griding waa that, oIOwugH H Interviewee* 
had requested help from seruta medical staff, seven 
were reluctant to seek advice, because of their ircpres* 
ilan that difficulties with caiieterisatinn were not 
worthy of disturHag senior nuff, Eight of ihc \1 
female medical staff had encountered problems with 
male parjents becoming iexnalry «chcd during the 
plOcednre. 

i 

Discussion 

The resulti of our survey suggest thai the technique 
of urethral catDeterisaiiqn Is poorly taught, and in the 
light of these results we arc preparing a short teaching 
video to be shown m every house officer at the start of 
' their preregjstwtionpoii. 

| fowl Co0c«a tS PhMfcfaB*. Jtei«ftf rto /Km mfotvtofinav am* ftsvmff 
9 Mcrom^^i^ ^ WC, rt a- frdimfltos 6tA air 



^©estrogenic effects of plant 
foods in postmenopausal. , 
womea. 

Giscui Wilcox Mark L WaMqvist, 
Henry G Burger, Gabriefe Medley 

Crops grown as animal pasture are known to have 
oestrogenic octivity,' and some mods contain potential 
oesirogenk analogues such w the isoflavonoids 
— (isoflavones and conmcstans), lignaw, and rewrcydic 
acid bctonts/ which nifty bo activated or Inactivated/ 
Wc studied *h* effect of three foods reported to 



induce vaginal oestrus in bboietocy animals' in posc» 
menopausal women not taking oestrogen replacement 
therapy. 



Subjects, methods, and reffolu 

We studied 25 postmenopausal women who were 
tio&smoksrs, in good general health) and taking no 
drugs known to atTect oestrogen state (mean age 59 
(range S 1-70); body mass indei 2<K (range 18'7-M-6) 
kg/m 3 ; yews after menopause 81 (range 1-20)). The 
protocol was a latin square design with a two week run 
in period and a ilx week experimental pfcriud. The 
women recorded t heir nu nna) dJetfnr 14 days and were 
Asked to repeat the forrnighdy diet tbroughput the 
study, During the experiment «i period the did was 
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supplemented with soya flour (45 g daily), red dovcr 
sprouts (10 g dry teed daily), and linseed (25 g 
daily), each for two weeks in turn. To check compliance 
the women returned residual food. Blood samples were 
taken weekly and lateral wall vaginal amears taken 
fortnightly and at follow up two and tight weeks after 
supplementation finished. Analysis was on intention 10 
treat, but 23 women completed the study, 

We examined the dependent varices vaginal cell 
maturation and serUmlconccmrauons of luteinisinfl 
hormone and follicle stimulating hormono. Th6 
cumulative effects of 1 the three food* at six week* were 
compared with baseline by the paired t ten, as were the 
residual effects, two and eight weeks after the tesr food 
lupplemem. We found significant differences In 
vaginal cytology after she weeks' supplementation. 
Cp<0-01» 95tt oonfldetw* interval 60 to 17-61, which 
persisted for nvo weeks after treatment (p<0'02), but 
cytology returned to battlioe after ftjght weeks (x&ble). 

Foffirfp 
LttteiiitsiB| • tUtmAa&xg 



sources of oesrrogenic activity. Conversely, tamoxifen, 
an antioenrogen, can have ocsirugiyjjc effects on 
vaginal cytoloay,' 1 

Patterns of food lotako.mny modulate the severity of 
the mcnnpau*e as ii Is an r-estrbgen deficient^' stmt:. 
Up 10 half of the diet of tome populations may 
comprise foods containing pbyio-otftrtgcrts. vbcrcas 
In our *rudy such foods comprised only about LO*>i gf 
energy intake for a fairly short dme, Whether meno- 
pausal symptom* dilfer m such populaimns would be 
wonhinvcatigarion. 

We thank oar totisTfcsI auVser, Swve ftrrhh, fmm the 
department of social and preventive medicine, MumuJi 
Ifcuvemty. 
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tfff (p<0*o and Unseed (p<0*0Z) butnot after red' , 



"ctoyq sprouts (p^HlILL 

Ail women had concentration* of follicle stimulating 
hormone and ^^nkhijt hormone greater don those in 
me premenopausal range of £8 1U/1 and 6»I3 JtJ/1 
rxspeetivcJy. There was a cumulative effect on serum 
concentration of follicle «Tl™"i a ring hormone 
(p<(H>5) but not on lutelniting hormone over the six 
week tupptanenutka period* Individual two week 
food supplements had no measurable effects on cither 



la seven womca wirh the most pronounced changes 
in vaginal cymlogy we measured serum ©estradiol 
concentraiions weekly. BaseJjnn concentration* were 
<70 pmol/1 In all but one weman^who was retained a$ 
the study wa? based on intention to treat/Yhcre'iocrc 
no' appreciable changes in bonV weight during me 
smdy. 

Comment 

We limed to consider whether phytc^ocstrogeiu 
were nf consequence in human nutrinon. Our study 
gives soma indication of the recovery dme from any 
.possible effect of" treatment and also provides further 
evidence of causality. Vegmd maturation ia a sensitive ' 
and specific Indic&mr of ocsaogerucicy. Follicle 
cumulating hormone is less sensitive to weak acuro- 
-getuc corapenuads such ai phyio-cotrogc&s. Weak 
oesDDOgenJc compounds may sometimes act as anu- 
cestrogens, which 1&ay afTect their usefulness 0% 
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Loop diathermy cxolsion of the ceivical 
nansforfflation zone in patients with abnormal 
cervical smears 
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our copyright farm, *hkh stnte$j among other things, 
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Correction 

Ltddcctee of popdc «Seu disease in Gothenbocg, 1985 
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The Role of Soy Products in Reducing Risk of 
Cancer 1 



Mark Messina* Stephen Barnes 

i Since the initial recognition that diet plays a role, in ,the etibl- 
f; ogy of certain cancers; particularly cancers of the breast and 
. colon, considerable progress has been made in identifying 
i dietary patterns associated with cancer risk-. There is general 
agreement ihat.a high-fati tow-fiber diet, like that consumed by 
much of the industrialized world, increases cancer risk and that 
[ plant-based diets; rich in whole grains, legumes, and fruits and 
i vegetables, arc protective. It- has been, however, cpnsiderably 
[ more difficult to identify specific foods, types of food, or corm 
• poncnts of foods that influence cancer risk.' 
j The recent workshop oh The Role of Soy. Products in Cancer 
Prevention, sponsored by .the National Gahcer Institute, had two 
; objectives: 1) to evaluate, ihe role of soybeans, food products 
derived from soybeans, and specific components of soybeans, in 
the diclary prevention of cancer and 2) to recommend research 
initiatives and approaches for further studies: of the effect of soy 
intake on human cancer risk. The meeting was chaired by 
Stephen Barnes and organized by Mark Messina. 

Isoflavones: in Cancer Prevention 

Kenneth Setchcll, Donna Baird, arid Barnes discussed the 
potential role of isoflavones in the prevention of cancer. Seiche II 
reviewed the history of phytoestrogens (7), noting that plants 
were first observed to induce estrus in animals in 1926. Over 
300 plants are now known to possess estrogenic activity (23). 
In 1946, the infertility observed in Australian sheep that. grazed 
on a certain type of subterranean clover was attributed to the 



Report of a workshop held June 26-27, 1990, at die Guest Quarters Hotel in 
Bethesda, MtJ. Workshop members were bonrii Boird, National. Institute of En- 
vironmental Health Sciences, Research Triangle Park; NC; Stephen Barnes, 
University of Alabama at Binmngharn, Birmingham, Ala; David L. Braridbn. 
Western Regional Research Center, .United Statc&rDefarirnent of Agriculture. 
Albany; Calif; James A. Duke; Agricultural Research Service. United Slates 
Department of Agriculture, Beltsy tile. Md; Ernst Graf. The ■Pillsbury Co, Min- 
neapolis, Mfnii;.Ann R. Kennedy. University of 'Pennsylvania Mbdical School, 
Philadelphia: Rchce M. Kosslak. Iowa State University, Ames: Irvin E. Licncr. 
University of Minnesota, St. Paul; Mark Messina, National Cancer Institute. 
Bethesda. Md:. Frank L. Meyskcns, University of California, Irvine. Calif; A. 
Vcnkct Rao. University of Toronto, Ontario, Canada: Kenneth D: R. Setchcll, 
Children's Hospital, Cincinnati. Ohio; Bcmic F. S/uhaj, Central Soya, Fort 
Wa>*nc. Ind. 



high isoflavone content of this plant (4). Rumihal bacteria in 
these animals convert plant isoflavones into the mammalian 
isoflavonc equol, which, following absorption, may suppress the 
pituitary gonadotropic axis. Equol, : a weak estrogen possessing 
about 0:2% of the biological activity of estradiol, was first iden- 
tified in human urine in 1982 by Sctchell et a! (5,6). -Sctchell V 
further interest in the potent estrogenic effects of soybean 
isoflavones was stimulated coincidcntally. He discovered that 
the soy component of diets fed to: captive cheetahs, which was 
added for economic re.asons, was responsible for the severe 
breeding problems in ihese animals (6.7). 

Setchell noted that isbflavone metabolism has been studied in 
humans, although only superficially. In one study, subjects fed 
40 g of soy daily were found to have urinary' levels of equol as. 
much as 1000-fold higher than baseline values (8,9). The low 
levels; of urinary equpl in two of the six subjects in this study in- 
dicate that the intestinal microflora (/£)) participate in isoflavone 
metabolism and Ihat isoflavones undergo cmcrohepatic circula- 
tion {10), Improved analytical methods (11.12) have led to the 
realization that equql represents only a small fraction of the total 
amount of isoflavone jn urine arid, that conjugates of the spy- 
bean isoflavones daidzein and genistcin are the major forms 
present. The high levels of isoflavone in urine, in subjects fed 
soy suggest that these compounds arc likely to elicit a biological 
response (13). 

Setchcll concluded his presentation with a reminder (a) that 
all weak estrogens can also have .antiestrogenic activity; (b) that 
tamoxifen, which has been used therapeutically for breast can- 
cer, is structurally related "to some of the phytoestrogens; and (c) 
that vegetarians, who may have a. lower risk of certain cancers, 
excrete higher 'levels: of phytoestrogens.; These findings have led 
to collaborative studies by Barnes, Setchell, and associates (14), 
who used an animal imodel designed to test the hypothesis that 
phytoestrogens have a role in reduction of breast cancer risk. 
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Barnes began by observing that Oriental women, who have 
low incidence rates of breast cancer (15). consume larger 
amounts of soy products than do most American women. How- 
ever, although fertility and reproduction in animals are adverse- 
ly affected by ingestion of plant isoflavones, the amount of 
isoflavories in soy products consumed by Oriental women does 
not appear to affect their reproductive capacity. 

Barnes discussed the recent animal study conducted in col- 
laboration with Sctcholl and other investigators {14). In that 
study, consumption of soybeans significantly decreased chemi- 
cally induced rodent mammary cancer. Rats were fed one of 
four soy products; powdered soybean chips consisting, of un- 
purified soybeans; both raw and autoelaved; soy protein isolate 
composed of 91% protein; soy molasses, a concentrate of the 
aqueous alcohol extract of soy four; and aqueous alcohol-ex- 
tracted soy protein concentrate. All diets were ispcalorie and 
isonitrqgenous and produced similar weight gain among the 
animal groups throughput the. study. 

The first three products, all of which are rich in isoflavones, 
inhibited mammary tum.Qrigenesis induced by 7,12-diiricthyl- 
beiizfi:/) anthracene or methyl nitrosourea, while the aqueous al- 
cohol-extracted soy protein concentratei which had a low 
content of isoflavones, did not. Whether the soybeans were raw 
or cooked, made rib difference in the degree of inhibition of 
mammary cancer; cooked soybeans were shown to.be devoid of 
protease inhibitor activity: 

Barnes said the reduction in levels of mammary tumor 
estrogen receptors induced by the powdered soybean chips 
paralleled the inhibition of tumorigenesis and supported the 
hypothesis that the isoflavones exerted ah antiestrogenic effect. 
Interestingly, however* this was not the case for the soy protein 
isolate. The decrease in levels of mammary tumor estrogen 
receptors was smaller than predicted from the degree of tumor 
inhibition, he said, suggesting that the, antiestrogenic effect of 
isoflavones may not be the primary mechanism responsible for 
inhibition of tumori genesis. Therefore, Barnes concluded, the 
anticarcinbgenic activity of isoflavones fnity not be limited to 
tumors containing a functional steroid receptor system. Alterna- 
tive mechanisms of action may include inhibition of the activity 
of tyrosine protein kinases (eg, epidermal growth fuctpr receptor 
tyrosine kinase) (16), DNA toppispmerase l) .(/7), : and 
ribosomal S6 kinase {18), as well as induction of specific 
cyipchrorne P45Qs (79). 

Baird, before describing her recent study of the effects of 
feeding spy to postmenopausal women Xmanuscript in prepara- 
tion), cited the concern of the National Institute of Environmen- 
tal Health Sciences about the. possible effects of low-level 
environmental estrogens on health. In her study, changes in 
estrogenic activity in postmenopausal women consuming soy 
over a 4-wcek period were examined. Soy was chosen for this 
study because of its high estrogenic activity (20,2/), its: increas- 
ing use in the United States, -and the variety of products derived 
from soy and because. soy consumption would not adversely af- 
fect nutritional status (22). Subjects consumed daily one main 
spy dish ('/> cup of soybeans or 38 g of tcxturized vegetable 
protein) and two soy snacks — either soy chips (a roasted 
soybean product) or a spread for crackers made from the whole 
soybean. The estimated isoflavone content was about 200 



mg/day, the equivalent of about 0.3 mg/day of conjugated 
steroidal estrogen, assuming that the estrogenic activity of 
phytoestrogens is about 0. 1 % that of conjugated estrogen. 

Baird said preliminary findings indicate that, compared with 
control subjects, significantly more women fed soy exhibited an 
estrogenic response, as demonstrated by an increase in the num- 
ber of superficial cells of the vaginal epithelium. She remarked 
that postmenopausal women were chosen for this study because 
of the decision to examine the estrogenic rather than the an- 
tiestrogenic effects of plant phytoestrogens. In premenopausal 
women with relatively high estrogen levels, the antiestrogenic 
effects of soybeans may have been observed. 

Protease Inhibitors 

Ann Kennedy, David Brandon, and irvin Liener focused their 
attention on the soybean protease inhibitors, Kennedy reviewed 
her work, as, well as that of others, in the field of protease-in- 
hibitors and cancer prevention. She noted that the soybean- 
derived BbwmanrB irk protease inhibitor (BBI) either inhibits or 
prevents development .of experimentally induced coldri (23), 
oral {24), lung (25% liver {23), and esophageal cancers (von 
Hofe E, Newberne P,; Kennedy A: unpublished observations). 
Protease inhibi tors, at the levels; used in these: studies, dp not ad- 
versely affect animal growth. Kennedy noted that the. anlicar- 
cinogenic effect of the BBI is thought to stem from its;abilily to 
inhibit chymotrypsin activity (25),- but results also suggest an 
important role for trypsin inhibition in suppression of the 
promotional stage of carcinogenesis (27). She said in vitro work 
indicates that protease inhibitors prevent conversion of normal 
cells to the malignant state even at very late stages in car- 
cinogenesis but. that they have no effect on cancerous cells (2$). 
Protease, inhibitors are unique in that they cause an irreversible 
suppressive effect on the carcinogenic process. They have also 
been shown to suppress oncogene expression and to inhibit car- 
cinogen-induced protease activity (29). 

Kennedy said recent data suggest that the antigrbwth effects 
of raw.soybeans commonly attributed to protease inhibitors may 
actually be due to an unidentified factor(s) (30). Furthermore, in 
human populations consuming soybeans, the connection, be- 
tween pancreatic enlargement and protease: inhibitprs observed 
in animals has not been seen. In fact, incidence: of pancreatic 
cancer is decreased in these groups (31). Kennedy noted that in 
vitro comparisons of the pure BBI with ah extract of soybeans 
containing BBI indicate that the activity of the soybean extract 
could be directly attributable to BBI (26). However, she said an 
in vivo study suggests that the extract may contain an additional 
anticarcinogenic agent working in conjunction with the BBI 
(26). the extract contains approximately 50% protease in- 
hibitor; the remaining content is unknown, but it may include 
isoflavones as well as other potential ahticarcinogens. Kennedy 
commented that the lowest effective dietary levels of protease 
inhibitors used in these animal studies (0.1%) could be achieved 
by humans by modifying the diet to include spy products. 

Brandon discussed the measurement. of protease inhibitors/in 
soybeans and soy products, noting, the concern of the Agricul- 
tural Research Service of the United States Department of 
Agriculture (USDA) over the possible adverse effects of 
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protease inhibitor intake m humans, particularly in infants (52). 
Enzyme-linked immunosorbent assays (ELISA). using mon- 
oclonal antibodies, have been developed for the measurement of 
two different protease inhibitors found in soybeans — BB1 and 
Kunitz trypsin inhibitor (KTI) (33,34). These procedures are 
suitable for quantifying residual protease inhibitor levels in 
foods. A variety of processed soy products, a series of soybean 
flours derived from seeds in the USDA. Soybean Germplasm 
Collection, and the soybean ispline L8 1 -4590 (lacking KTI) (55) 
have been analyzed. Brandon noted that: an important observa- 
tion from" the ELISA analysis of heat-treated soy flours derived 
from the isoline was that KTI, hot BBL is responsible for the 
heat-stable activity of commercial soy flour that inhibits trypsin 
activity (36J7). The mic.roenvirpnment of the soy flour appears 
to promote heat inactivation of BBI to a greater extent than it af- 
fects KTI. This finding contrasts with the results of work show- 
ing that BBI is relatively heat stable in the pure form {38). 

* Moisture, fat content, ihc presence of agents that influence chan- 
ges in disulfide bonds, and interactions with other constituents, 

• such as carbohydrates, appear to influence the denaturution of 
\ inhibitors (59), 

i Brandon said analysis of infant formula, has revealed that ac- 
tive KTI. and. BBI, when measured on the basis of weight per 
! gram of protein; are reduced to about 0. 1 % of their leve I s in raw 
\ soy (40). Ah infant on a diet consisting exclusively of soy for- 
; mula would consume about 10 mg of active KTI plus BBI per 
day. in toasted (autoclaved) soy flour, 20?o-30& of the KTI ac- 
tivity remains, while all of the. BBI is inactivated. Analysis of 
tofu (soybean curd) has revealed that the protease inhibitor con- 
tent varied -significantly .among the samples, from 4 to 30 pg of 
BBI and from 5 to 16 p£ of KTI per gram of product. The 
- protease inhibitor content of several soy protein isolates also 
varied, a&much as '20-fold. Noi unexpectedly, there was also a 
wide variation in the protease inhibitor content among varieties 
: of soybeans. Brandon suggested that food-processing strategies 
: could be combined with genetic approaches to optimize the 
protease inhibitor content of soy products. 
Lienor reviewed research on the potential adverse effects of 
f consuming protease inhibitors* first noting that most work has 
been done with small experimental animals {41). Consumption 
\ of raw soybeans has two major effects: growth inhibition and 
& pancreatic enlargement Rats consuming raw spy flour for ex- 
tended periods develop, adenomatous nodules involving acinar 
; cells of the pancreas (42). Additionally, raw soy flour consumpr 
; f tion pqtentiates the effect of pancreatic .carcinogens (43). In a 
? study by Liener ct al (44). heat treatment of raw soybeans al- 

I most completely eliminated this; potentiation, while the addition 
of protease inhibitors to the heated product restored most ofthe 
pancreatic enlargement. observed with raw soy, suggesting that 
protease inhibitors are at least partly responsible for pancreatic 
enlargement. 
Liener noted that the varied response to raw soy flour among 
{ species is particularly important. Rats, mice, chickens, hamsters, 
r and young, growing guinea pigs all exhibit pancreatic enlarge- 
\ , merit in response to pfbliease inhibitors, while dogs, pigs, calves, 
\ : and monkeys do not (45). Growth inhibition induced by soybean 
r ; products is thought to result from a deficiency of the sulfur-con- 
v tain'mg amino acids caused by the dramatic increases in fecal 



levels of endogenous protease enzymes, particularly trypsin and 
chymotrypsin, two enzymes that are rich in these amino acids 
(46). 

Commenting that pancreatic enlargement apparently stems 
from elevated serum levels of the hormone cholecystokinin, 
Liener commented that pancreatic enzyme secretion is inversely 
related to the level of trypsin in the intestine, a process regulated 
by cholecystokinin. This hormone stimulates the pancreas to 
produce trypsinogen, but because the protease inhibitors com- 
bine with trypsin, the suppressive effect of trypsin on intestinal 
release of cholecystokinin is eliminated (47). 

Liener raised the question: Can the effects of protease in- 
hibitors in small animals be extrapolated to humans? A negative 
feedback system iri humaris has* been observed (48). Directly 
supplying BBI or raw soy flour to the duodenum causes ah in- 
crease in secretion of pancreatic enzymes (48) arid in blood 
levels of cholecystokinin (49). (BBI, in contrast to KTI, survives 
in gastric juice.) Despite these observations, he said 3 it is not 
possible at this time. to. accurately assess the health consequen- 
ces of consuming processed soy products. 

Phytosterols and Saponins 

A. Vcriket Rao presentedevidence for reduction of colon can^ 
ccr risk by phy tosterols and saponins. Both substances are com- 
mon constituents of plants, but the concentration in soybeans is 
particularly high. Phytosterols are structurally similar to the 
animal sterol cholesterol. They inhibit cholesterol absorption 
arid are almost quantitatively recoverable in fecal material, in- 
dicating, that very little intestinal absorption occurs (50). 
Soybeans are a major. contributor of phytosterols to the diet, par-, 
ticularly p-sitosterol (90 mg/100: g edible portion of the 
soybean). ^/). Soybean oil is potentially an important source of 
phytosterols, but upon refinement and hydrogenarion, phyto- 
sterol levels are reduced from 315 mg to 217 mg and 132 mg, 
respectively, per 100 g of oil (51). Dietary phytosterol intake 
among populations differs dramatically; the typical western diet 
contains about 80 mg/duy, while Japanese and vegetarian diets 
provide about 400 and 345 mg/day, respectively (52,53); 

In addition to the phytosterols, whole soybeans contain sig- 
nificant amounts of saponins, about 5% of dry weight (54), 
while tofu contains/approximately half that much: Saponins are 
amphophilic compounds, having surfactant properties and, like 
phytosterols, bind to cholesterol and bile, acids. 

Rao said that while nutritional interest in both phytosterols 
and saponins has focused on their cholesterol-lowering proper^ 
tics, some data suggest that these compounds may be. anticar- 
cirtogehs; In rats, ^-sitosterol^upplcmcnted diets (Q.i% by 
weight) inhibit chemically induced colon cancer (55), and 
phytosterols reduce, in a dose-dependent fashion, cholic acid-in- 
duced colon cell proliferation and. mitotic activity (56). Diets 
containing phytosterols at \% by weight are well tolerated by 
experimental animals (57). Dietary saponins from soybeans and 
other sources have, been shown to enhance immunity (58£9\ 
are cytotoxic to Sarcoma 37 cells (60\ inhibit DNA synthesis in 
tumor cells (61), decrease the growth of human epidermoid car- 
cinoma cells (62) and human cervical carcinoma cells (65), and 
inhibit Epstein-Barr virus genome expression (64). Sapbnin-sup- 
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plcmerited diets (1% by weight), as is the case for the 
phytosterols, normalize abnormal colonic cell proliferative ac- 
tivity induced by carcinogens (Rao AV: unpublished observa- 
tions). 



Duke noted thai chemical variation is riot limited to the 
isoflavones. In some instances as much as a fivefold variation 
was found among different phenolic acids in soybeans, many of 
which have also been investigated as potential aniicarcinogcns. 



Inositol Hexapliosphate 

Ernst Graf discussed the rationale for the hypothesis iri which 
inositol- 1 ,2,3,4,5,6-hexaphosphate (IP 6 ), not fiber, is postulated 
to be responsible for the inverse correlation between the in- 
cidence of colon cancer and the consumption of fiber-rich foods 
((55). When the IPg content of cereals, fruits, and vegetables is 
considered, the international data suggest that there is a greater 
negative correlation between IP* and colon cancer incidence 
than between fiber and colon cancer incidence. IP ft is. found in a 
variety of plant foods,, particularly cereals, but soybeans are ah 
especially rich source, containing- about 1.4% on a dryrweigtit 
basis (66). 

Graf noied that most nutritional interest thus far has focused 
on the inhibitory effect of 1P 6 on mineral absorption. ip 6 forms 
tight chelates wiuVa variety of poly valeht metals such as caj- 
cium, zinc, and iron (66). However, he.Said, the ability 16 bind 
metal ions, particularly iron, may : provide- the, basis for the am 
ticarcihogeriic effects of this compound. Graf commented that 
iron may be a key factor, via the Haber- Weiss reaction* in the 
production of hydroxy! radicals, which are postulated to play a 
role in the etiology of some cancers (6*7). IP 6 has been shown to 
limit the oxidant reactivity of transition metals (6~(S), to inhibit 
lipid peroxidation (67), and tjo inhibit experimentally induced 
colon cancer (68-73). It has also been suggested that IP 6 , 
through absorption following dephospliorylation to IP,, could be 
an important second messenger involved in the regulation of cell 
differentiation (73). 



Isoflavones in Plant Physiology 

Renec Kosslak described the role of isoflavones in defense 
strategics utilized by plants. Plants produce a wide range of 
products or secondary metabolites thought to enhance their sur- 
vival (7.6). The isoflavones daidzein and genistein are the major 
inducers of the nodulaiion genes in Dradyrlihobitim bacteria, 
which'form nodules oh soybeans (77). 

The genetic regulation of isoflavone synthesis in plants is not 
•well understood, in part because of the limited number of ap- 
propriate mutants affecting this pathway (78,79). In soybeans, 
near-isqgenic lines : that differ in their root fluorescence are 
being examined to' determine whether they are active in genetic 
regulation of isbflavbrie synthesis (80). (These differences in 
root fluorescence in soybeans were first observed in 1934.) 
There: are five, loci that affect root fluorescence (SO); and al- 
though specific substances responsible for this property have not 
been identified; isoflavones are thought to be involved. Prelimi- 
nary data indicate that the levels of daidzein, genistein, and 
coumcstrdl, which is also a phytoestrogen, were cither reduced 
or absent in root extracts from three of the riorifluorescent 
isolines tested (Kosslak R: unpublished observations). 

Kosslak suggested that if future research implicates iso- 
flavones and/or phytoestrogens as important dietary factors in 
cancer prevention and if the demand for soybean specialty 
products materializes, it. may be passible to manipulate levels of 
these compounds jn soybeans, using root fluorescence as a 
marker. 



Phytochemical Variation 

James Duke discussed phytochemical variation in. soybeans. 
Duke Started by noting that there arc over 10 000 named or 
numbered varieties of the common soybean Glycine max L. In 
these varieties, as one might expect, Vies tremendous chemical 
variation. The genus Glycine was originally appttedto a distant 
relative, now known as Apios americana, which is an edible 
root with more protein than is found in potato (7£). 

The .isoflavone ebritem of soybeans varies tremendously ac- 
cording to the plant part, variety, year harvested, and geographic 
location (75). Soybean hulls contain only relatively minor 
amounts of isoflavoneSi the majority of which occur in the 
hypocofyi. although one common isoflavone, genistein, is found 
primarily in the cotyledon (75); Equally significant are the 
reported differences in isoflavone content according to the, 
varieties of soybeans and the year harvested. One. study (75) 
reported a threefold variation in total isoflavone content:among 
four varieties of soybeans, while.a 30% variation was rioted in a 
single variety of soybeans over a 4-year period. The content of 
individual i$oflavones varied as much as 50%. Not surprisingly, 
location influences isoflavone content, even within fairly close 
geographical areas. 



Soybean Processing 

Bernie Szuhaj briefly discussed soybean processing proce- 
dures (S/-SJ). Solvent extraction is the primary method of 
producing soybean products, today; Soybeans entering the plant 
arc first cleaned, cracked, and dehulled. Then moisture is added 
so they can be "ftaked/' leaving a product that .is 3% hygo&{fjjfa 

$9% cotyledon, arid 8% hull* 37ie^ 

flakes by hexane, ptoducjjjgj£ 

From the defgtefy: 

protein cdnteng 

50% % soj _ 

centrates/aifiWDOu 

ferencebiet\^e^r 

larger percentage^ 
centrates. Many^crm ^iwiaiFi 
in Europe and Asiaifl 
fat soy flours for bakihgj| 

Szuhaj noted thatV 
animal feed, while$ij 
marketed prirriani^fi 
emulsifying, gellmjj&3 
ing. Soy products^ 
added to a wide-vanetJl 
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meat products, such as ground beef, contain up to 25% soy. 
These products have been used in the Armed Forces* canteens 
since 1983 and in the federal school lunch program. 

Discussion 

This workshop had two objectives: /) to evaluate the relation- 
ship between the risk of certain cancers and. consumption of 
soybeans* products derived from soybeans, and/or specific com- 
ponents of soybeans and 2) to recommend research initiatives 
aimed at clarifying this relationship. The consensus of the meet- 
ing was that there are sufficient data to justify studying the im- 
pact of soybean intake on cancer risk in humans. 

There were three workshop recommendations. Firsts future 
dietary studies involving soybeans should be carried out using 
soy products rather than isolated compounds, since soybeans ap- 
pear to contain several potential anticarcinogehs. Additionally, 
because components of food interact, both negatively arid posi- 
tively; with each other, the potential benefit of soy products can- 
not be accurately predicted solely on the basjs iof the effects of 
individual soybean components; This does; not, however, 
prohibit future use of isolated soybean components as chemd- 
preventive agents in clinical trials. Second, standardized arid im- 
proved analytical methdds are needed sio > that "the contents of all 
soy-bascd materials employed in soybean research, whether 
soybean fractions or soy products, can be accurately described. 
This methodology will allow for valid comparisons among 
studies. Third, basic research on the absorption, metabolism, 
and physiology of potential anticarcinogens in humans should 
be conducted. This research will likely help to determine the 
clinical relevancy of these compounds and to provide! a basis for 
selecting specific soy products for use in future dictary.studies; 
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Urinary excretion of lignans and isoflavonoid phytoestrogens 
in Japanese men and women consuming 
a traditional Japanese diet 1 " 4 
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ABSTRACT Epidemiologic studies revealed low mortality 
in hormoneHdependent cancer in Japanese women and men 
consuming a traditional diet We previously found that certain 
diphenolic food components, lignans and isoflavonoids, which 
are converted to biologically active hormone-like substances by 
intestinal microflora, may be cancer-protective agents. Therefore, 
we studied urinary excretion of these compounds (enterolactone, 
enterodiol, daidzein, equol, and O-desmethylangolensin) in 10 
women and 9 men in a rural village south of Kyoto, Japan. The 
subjects consumed a typical low-fat diet with much rice and soy 
products, fish, and vegetables. An isotope-dilution gas chro- 
matographic-mass spectrometric method was used for the assays. 
The urinary excretion of lignans was low but that of the isofla- 
vonoids was very high. The excretion of isoflavonoids correlated 
with soybean-product intake. The low mortality in breast and 
prostate cancer of Japanese women and men, respectively, may 
be due to the high intake of soybean products. Am J Clin 
Nutr 1991;54:1093-1100. 

KEY WORDS Japanese, diet, urine, lignans, isoflavonoids, 
enterolactone, enterodiol, daidzein, equol, genistein, 0-des- 
methylangolensin, soybean, gas chromatography, mass spec- 
trometry, sex-hormone-binding globulin 

Introduction 

Mammalian lignans and isoflavonoid phytoestrogens, occur- 
ring in all studied animal and human biological fluids and in 
feces, are diphenolic compounds with molecular weights similar 
to those of steroid estrogens (1-3). Precursors in plants seem to 
occur as glycosides (4, 5), and the mammalian compounds are 
produced from plant lignans and isoflavonoids by intestinal mi- 
croflora (6-8). Most of the original plant aglycones, such as for- 
mononetin, matairesinol, and secoisolariciresinol, occur only in 
very low concentrations in urine (9, 10). All compounds inves- 
tigated so far are weakly estrogenic but have shown many other 
biological activities, producing antiestrogenic (1-3); antiviral (11, 
12); and antiproliferative, cytotoxic, and growth-inhibiting effects 
(3, 13-15). Studies indicate that they most likely stimulate the 
production of sex-hormone-binding globulin (SHBG) in the liver 
(2, 14-18) and may in this way significantly influence biological 
activity of the sex hormones. The higher SHBG values seen in 



vegetarians (2, 17-19) are probably due to the effect of these 
diphenolic compounds on liver synthesis of the protein (14), 
Studies in both young and old women with breast cancer and 
in various dietary groups indicate that urinary excretion of these 
compounds is highest in vegetarians and lower in omnivores 
and breast-cancer patients (2, 18, 20). It was shown that their 
urinary excretion correlates with the intake of fiber-rich food (2, 
17, 18). 

Japanese women and women of Japanese origin in Hawaii 
consuming a diet similar to the original traditional Japanese diet 
have low breast-cancer incidence and mortality (21-24). Simi- 
larly, Japanese men have low mortality with prostate cancer, 
although autopsy studies have found that the incidence of pros- 
tate cancer in Japanese and Western men are similar (25-27). 
These cancers are sex-hormone dependent and could potentially 
be influenced both by alterations of sex-hormone metabolism 
caused by lignans and isoflavonoids or by a direct effect of these 
compounds on their growth. Because of the associations between 
diet and these diseases, we decided to study the urinary excretion 
of lignans and isoflavonoid phytoestrogens in groups of Japanese 
men and women consuming a traditional diet. A preliminary 
report was published as an abstract (28). 

Subjects and methods 

Participants 

The subjects participating in this investigation were apparently 
healthy and were recruited in a small rural village south of Kyoto, 
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Japan. Two of the women were found to have hypertension 
(blood pressure 146/96 and 180/100, respectively). Most of the 
participants were farmers cultivating tea and rice. Originally 10 
men and 10 women volunteered for the study, but 1 man was 
dropped because his urine volume was not known. Their main 
work was in agriculture and they consumed mainly their own 
products. The ages of the men and women were 50.4 ± 18.0 
and 46.8 ± 1 1.5 y, respectively. Height, weight, and body mass 
index [BMI, in weight (kg)/hefcht {mf] were, respectively, 160.8 
± 7.8 cm, 58.6 ± 5.8 kg, and 22.7 ± 2.3 for men and 153.1 
± 6.5 cm, 52.9 ± 7.2 kg, and 22.6 ± 3.5 for women. All subjects 
were within 15% of normal weight 

Collection of samples 

Urine was collected for 48 h in plastic bottles containing 2 g 
ascorbic acid. The bottle was kept in a cool place during collec- 
tion. The urine was mixed and measured and a sample was 
frozen as soon as possible and transported to Finland in dry ice 
for analysis. 

Dietary data 

The study was carried out in October 1985. Before the survey 
a nutritionist explained how to weigh the food components and 
how to write down the results on a form. Most of the food was 
weighed. Some food, such as bread and milk, was recorded as 
a piece of bread or cup of milk and the nutritionist estimated 
the weight of these food items afterwards. Food intake was re- 
corded for 3 d and the nutritionist followed all subjects every 
day during the survey period. Calculation of the food data was 
made by an experienced nutritionist using the Standard Tables 
of Food Composition in Japan (29); for fiber calculations the 
Food Composition Tables of Dietary Fibers. Minerals, Choles- 
terol, Fatty Acids Was used (30). The amount of soy sauce in 
the diet was calculated from the total sodium chloride content 
of the urine. According to earlier studies Japanese obtain 25.8% 
of their sodium chloride from soy sauce (3 1). Soy sauce contains 
15% NaCl. The consumption of soy sauce is estimated by using 
the following formula: 

Soy sauce = (amount of NaCl in urine) X 0.258/0.15 

This is the traditional way to estimate soy sauce consumption 
in Japanese subjects because they do not add any other salt to 
their food. It is an estimate and not an exact figure and the 
values were not included in the correlation analyses. 

Analytical method 

The trivial and systematic names of the compounds measured 
and discussed are as follows [structures were shown previously 
(3)1: cnterolactone (Enl), trans- 2,3-bis((3-hydroxyphenyl)methylj- 
7-butyroIactone; enterodiol (End), 2,3-6u[(3-hydroxyphenyl)- 
methylj-butane- 1 ,4-diol; daidzein (Da), 4' ( 7-dihydroxyisoflavone; 
equol (Eq), 4',7-dihydroxyisoflavan; CMesmethylangolensin (O- 
Dma), 1 ^2,4^ydroxyphenyl>2^4-hyo^oxyphenyl)-propan- 1 -one. 

The method used was a modification of a method for deter- 
mining the estrogen profile in urine by ion-exchange chroma- 
tography and capillary gas chromatography-mass spectrometry 
in the selected ion-monitoring mode (GC-MS-SIM, or GC/MS) 
(32-34). Originally, estrogens also were determined but because 
of very low concentrations of some fractions, the amount of 



urine saved for the purpose was too small and the analyses could 
not be repeated. Therefore, only the lignan and isoflavonoid 
values are presented. Only modifications of the method are de- 
scribed. 

Protection of the carbonyl functions by ethoximation (nec- 
essary only for the estrogens), and extraction with a Sep-Pak C| 8 
cartridge (Waters Associates, Milford, MA) were carried out as 
described (33, 34). The removal of inhibitors of the enzyme 
hydrolysis by ion-exchange chromatography on a DEAE-Seph- 
adex (Pharmacia Fine Chemicals, Uppsala, Sweden) column in 
the acetate form was done in a smaller column (0.5 X 3 cm 
instead of 0.5 X 5 cm). For hydrolysis and purification of the 
hydrolysate, before evaporation of the last fraction obtained from 
the above DEAE-Sephadex column, the following deuterated 
internal standards were added to the eluate: oVEn) and -End, 
d 4 -Da and -Eq, and ds-O-Dma (35, 36). This was followed by 
hydrolysis and Sep-Pak extraction; application of the methanolic 
extract directly on the QAE-Sephadex A-25 in the acetate form 
(0.5 X 5 cm); and elution of the estrogens, lignans, and Eq with 
4 mL methanol as described The modification in this step is 
that 0-Dma and Da are eluted after this with 4 mL 0.2 mol 
acetic acid/L in methanol. This fraction is then, after evaporation 
of the solvent, ready for derivatization (trimethylsilyl ethers) and 
GC/MS. Selective fractionation of estrogens with vicinal cis- 
hydroxyls was carried out in a borate column with new dimen- 
sion (0.5 X 3 cm instead of 0.5 X 2.5 cm). Elution of the di- 
phenols was carried out as described and this fraction contains 
the isoflavan Eq and the two lignans Ent and End. 

The two fractions containing lignans and isoflavonoid phy- 
toestrogens and their deuterated internal standards are converted 
to their trimethylsilyl ether (TMS) derivatives (32) and quantified 
by GC/MS by using the following ion pairs (mass/charge): Eq, 
386/390; Da, 398/402 (and 383/387); End, 410/416; Enl, 442/ 
448; and O-Dma, 459/464 (36). The measurements were carried 
out with a Hewlett-Packard 5995 B GC/MS (Avondale, PA) 
instrument equipped with a Pascal work station and with an 
automatic injector. 

Urinary excretion of < 0.0025 /rniol/d cannot be measured, 
and between 0.0025 and 0.005 nmo\/d the method must be 
regarded as semiquantitative. The mean values and interassay 
imprecision for the control pooled-urine sample, measured 59 
times in single assays during 1 y, were as follows: Enl, 3,65 junol/d 
(CV 7.4%); End, 0.364 /tmol/d (CV 1 1 .6%); and Eq, 0.042 /irnol/ 
d (CV 9.4%). For Da at a concentration of 0.028 /imol/d, the 
interassay imprecision is 1 1.0% (n = 14) and for O-Dmz at the 
high concentrations in this study, the interassay imprecision is 
8-10% (CV). 

The samples were analyzed in two batches and the values for 
the control sample were almost identical both times and the 
same as in analyses before and after these two batches. 

Statistical methods 

The food data are presented as arithmetic means (+SD) and 
the lignan and phytoestrogen results as arithmetic means (±SD) 
and geometric means. Geometric means were used when nec- 
essary because of skewness of the distribution of the results. The 
statistical analyses were carried out by using the Stat View pro- 
gram for Macintosh (Abacus Concepts, Berkeley, CA). The de- 
gree of univariate associations between two variables were es- 
timated as Pearson's correlation coefficients (r). The pairs of 
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TABLE I 

Intake of various food stufis by the Japanese women and men 
consuming a traditional Japanese diet* 



TABLE 3 

Dietary intake of soy products by the two groups studied* 





Women 


Men 


Nutrient 


(n = 10) 


(n»9) 




g/d 




Rice 


578.5 ±222.5 


764.7 ±240.3 


Wheat 


59.5 ± 46.0 


139.0 ±113.6 


Potato 


62.6 ± 30.2 


55.2 ± 34.6 


Sugar 


8.1 ±7.0 


8.1 ±7.4 


Fats 


13.1 ±7.6 


12.7 ±6.9 


pulses and beans 


56.5 ± 36.0 


40.9 ± 32.0 


Fruit 


228.2 + 111.9 


146.9 ± 114.0 


Green and yellow vegetables 


60.6 ± 33.3 


55.7 ± 35.2 


Other vegetables 


139.3 ±69.3 


130.9 ± 77.2 


Pickles 


32.9 ± 24.9 


23.2 ± 21.2 


Algae 


1.8 ±2.0 


0.7 ± 0.7 


Fish 


98.7 ± 46.6 


113.6 ±56.5 


Meat 


37.0 ±30.1 


73.6 ± 58.4 


Eggs 


38.4 ± 16.6 


57.4 ± 30.6 


Milk 


112.7 ± 131.0 


90.9 ±90.2 


Beer 


5.1 ± 16.1 


454.6 ±647.1 



*x±SD. 

adjusted group means for the two groups studied (women and 
men) were compared by nonpaired t test 

Results 

The intake of various types of food are shown in Table 1, and 
Table 2 shows the results of the calculations with regard to energy; 



TABLE 2 

Energy intake, intake of various nutrients, and some ratios in the two 
study groups* 



Nutrient 



Women 
(n = 10) 



Men 
(n = 9) 



Energy 

(MJ/d) 

(kcal/d) 
Animal protein (g/d) 
Vegetable protein (g/d) 
Total protein (g/d) 
Carbohydrates (g/d) 
Total fat (g/d) 
Total fiber (g/d) 
Animal protein (%)t 
Proteins (%)$ 
"Carbohydrates (%)X 
Fats(%)f 
Fat (g/kg body wt) 
Fiber 

(mg/J) 

(g/1000 kcal) 
Fiber (g/kg body wt) 
Fat-fiber ratio 



8.29 ± 1.64 
1973 ±391 

35.3 ± 13.9 
38.2 ± 10.1 
73.6 ±12.2 

311.4 ±77.0 

44.4 ± 14.4 
16.9 ±4.9 
47.2 ±15.9 

15.2 ±2.1 
64.6 ±6.8 

20.3 ± 5.5 
0.86 ±0.31 

2.1 ±0.7 
8.8 ± 3.0 
0.33 ±0.10 
2.5 ± 0.9 



10.79 ±3.48 
2569 ± 829 
47.8 ± 18.9 

45.1 ± 10.6 
93.0 ± 28.4 

383.3 ± 100.6 
51.0 ±25.9 
15.3 ±6.0 
49.8 ±7.9 
14.6 ± 1.5 

68.2 ±5.1 
17.2 ±4.9 
0.85 ±0.37 

1.5 ±0.7 
6.4 ± 3.0 
0.26 ±0.09 
2.4 ±0.9 



♦x±SD. 

t Percent of total protein. 
t Percent of energy. 





Women 


Men 


Soy product 


(n«10) 


(n«9) 




g/d 




Tofu (soybean curd) 


25.0 ± 22.9 


18.7 ±28.8 


Miso (bean paste) 


12.5 ±6.2 


8.5 ±6.4 


Aburaage (fried thin tofu) 


2.6 ± 3.6 


3.7 ± 4.2 


Atuage (fried thick tofu) 


4.0 ± 12.7 


0.8 ± 2.3 


Koridofu (dried soybean curd) 


0.37 ±0.78 


0.07 ±0.2 


Fermented soybeans 


2.4 ± 4.5 


0.9 ± 2.8 


Boiled beans 


7.7 ± 17.8 


6.5 ± 7.8 


Soy sauce 


22.9 ±6.1 


19.2 ±4.7 


Soy products (sauce excluded) 


54.4 ± 34.3 


39.2 ± 36.4 



♦jf±SD. 



animal and vegetable protein; total proteins, carbohydrates, fats, 
and fiber, percentage animal protein and percentage protein; 
and carbohydrate and fat as percent of total calories. Further- 
more, we calculated the fat intake per kilogram body weight, 
fiber intake per J (per 1000 kcal), and the fiat-fiber ratio (Table 
2). The diet was a low-fat (fat 17.2% and 20.3% of total calories 
for men and women, respectively), low-animal-protein diet with 
moderate amounts of fiber and a low fat-fiber ratio, which is 
typical for the traditional Japanese diet (37). 

Table 3 shows the dietary intake of soy products, which were 
expected to be the most important source of precursors for the 
urinary isoflavonoids (3). 

Table 4 shows the mean excretion values for the two lignans 
and three isoflavonoid phytoestrogens. The results show a rel- 
atively low excretion of enterolactone, a normal excretion for 
enterodiol, and a very high excretion of isoflavonoid phytoes- 
trogens. The individual results showed large variation, particu- 
larly for equol (from 0 to 10.95 Mmol/d). For comparison note 
that the geometric mean values in young omnivorous women 
living in Helsinki and in Boston for enterolactone, enterodiol, 
daidzein, equol, and O-desmethyl-angolensin were 2.46, 0.20, 
0.22, 0.10, 0.03, and 2.05, 0.28, 0.32, 0.07, and 0.03 Mmol/d, 
respectively (2). 



TABLE 4 

Urinary excretion of lignans and isoflavonoid phytoestrogens in 
Japanese women and men consuming traditional Japanese diet* 



Compound 



Women 
(n = 10) 



Men 
(n«9) 



nmol/d 



Enterolactone 
Enterodiol 
Total lignans 
Daidzein 
Equol 

0-desmethylangolensin 
Total isoflavonoids 
Total diphenols 



1.4 ± 1.4 (0.89) 
0.7 ± 1.3(0.41) 
2.1 ±2.6(1.38) 
2.6 ± 4.0 (2.55) 
2.6 ± 4.0 (0.56) 
0.7 ±0.6(0.51) 
6.9 ± 6.8 (4.73) 
9.1 ±9.3 (6.7) 



1.1 ±0.7(0.89) 
0.4 ±0.3 (0.22) 
1.5 ±0.9 (1.13) 

2.2 ±2.0 (1.45) 
3.0 ± 4.6 (0.54) 
0.2 ±0.3 (0.11) 
3.9 ± 3.3 (2.57) 
5.4 ±4.0 (4.1) 



• x ± SD (geometric x). 
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Table 5 presents a correlation matrix of various food com- 
ponents and urinary excretion of lignans and isoflavonoids in 
the total material of 19 subjects for whom both food and phy- 
toestrogen data were available. 

Discussion 

In a previous study of oriental immigrant women from south- 
east Asia residing in Hawaii (38), the diet was similar to that 
consumed by the men and women in the rural village in Japan. 
In the present study the women had a greater energy intake (an 
additional ~2.1 MJ/d, or 500 kcal/d), which may be due to a 
physically more active life. However, the percentage intake of 
calories as fat and the dietary fiber and fat-fiber ratio were very 
similar to the corresponding values in the previous study. Except 
for the energy intake the values are very different from those 
seen in Western societies where the fiber intake is similar but 
the fat-fiber ratio is much higher. Women living in the Boston 
area had a fat-fiber ratio of 7.7 for the premenopausal women 
and 4.6 for the postmenopausal women compared with 2.5 for 
the women in the present study (39). 

With regard to protein intake, expressed as g/d and as per- 
centage of calories, the mean values in the present study were 
similar and slightly lower, respectively, than those of the im- 
migrants from southwest Asia (38). 

Our results are in good agreement with those from an earlier 
study of 300 female agricultural workers from 18 regions in 
Japan (37) except for dietary fiber intake, which was much lower 
(between 5 and 6 g/d) in the women in the earlier study (which 
may represent crude fiber intake). However, according to the 
national nutrition survey in Japan, the dietary fiber intake was 
22,8 g/d in 1951 and decreased year by year to 17,4 g/d in 1985. 
These figures are in better agreement with our results obtained 
in 1985, which show a mean dietary fiber intake in the whole 
group of - 16 g/d. This latter value is also in good agreement 
with the value of 1 3 g/d for nonstarch polysaccharides found by 
analyses of the Japanese diet in another study (40). On the basis 



of these investigations and the present investigation, it may be 
concluded that the amount of dietary fiber in a traditional ori- 
ental diet is comparable with that in many Western societies 
(38-40). We may also conclude that the diet of our subjects was 
typical for a rural area, where the people to a large extent con- 
sume their own products and have a traditional Japanese diet 

The urinary excretion of Enl was, with few exceptions, low 
in both men and women (Tables 4 and 1A) and was the same 
as found for the postmenopausal breast-cancer patients in Boston 
(20). We found a weak correlation between intake of green and 
yellow vegetables and excretion of Enl and total lignans (Table 
5) but no correlation with rice intake. Because these subjects 
consumed large amounts of rice, it seems justified to conclude 
that refined rice contains very low amounts, if any, of lignan 
precursors. There was a better correlation with the intake, of 
soybeans, which thus also may be a source of Enl precursors 
(Table 5). U is known that soy sauce contains coniferyl alcohol 
the building block for lignans and lignin (41). The excretion of 
the lignan End was also found to be associated with the intake 
of beans and pulses and soy products in general (Table 5). 

The excretion of the isoflavonoid phytoestrogens is very high 
in these Japanese men and women compared with values ob- 
tained in women living in Boston (2, 20) and in the Helsinki 
area (2, 18). The Japanese women in the present study excrete 
10 times more Da and 20-30 times more Eq and O-Dma than 
did omnivorous and lactovegetarian women living in the above- 
mentioned two cities. Of the 19 subjects, 47% and 89% excrete 
micromole amounts of Eq and Da per day, respectively, a phe- 
nomenon very rarely seen in subjects consuming a Western diet 
but seen in subjects consuming a macrobiotic diet (2). The values 
in an additional study group of nine subjects, including three 
children {see Appendix A), were not significantly different from 
those in the two main groups (Tables 4 and 1A); they were in 
fact surprisingly identical. The excretion of matairesinol, the 
precursor lignan for enterodiol, was very low, but genistein ex- 
cretion was very high. Genistein is the center of interest in many 
laboratories because of its very interesting antiproliferative and 



TABLES 

Correlation matrix of various food components and urinary excretion of ligans and isofla vonoids in the whole material (n = 19) 

Total iwmu 
Nutrient Enterolactone Enterodiol lignans Daidzein Equol aDesmethylaag olensin isoflavonoids 

Green and yellow 

vegetables 0.525 s 0.460* 

Pulses and beans 0.541* 0.492* 0.679f 0.737f 0.617| 0.668t 0693t 

Total fat 
Percent fat 
calories 
Fat-fiber ratio 
Meat 

Soy products 

n 1 ^^ ««„ ° 481 * °' 583t °* 746 § °* 60l t 0.585t 0.588f 

Boiled soybeans 0.758§ 0.892§ 0,849§ 0,632f 0.693§ 0 .757§ 0.801 § 

*/><0.05. 
tP<0.0l. 
t0.05<P<0.lO. 
§P< 0,001. 



Total Total 
di phenols 



0*561* 0.450 * 0.4301 

0.584t 

0.469* 
0.507* 
0.507* 
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antimitogenic effects (see below); genistein showed the highest 
concentration of all phytoestrogens in urine in these nine sub- 
jects. The mean value was almost 6 /xmol/d and a value as high 
as 15.5 pmol/d was observed Also in this smaller group most 
variation in the excretion values was found for Eq (from 0.0 1 
to 9.16 ^mol/d). In 21.4% of all subjects, equol excretion did 
not significantly differ from zero: this group included two of the 
three children; the mother of these two children did not excrete 
equol in significant amounts. 

The low excretion of Enl in the Japanese subjects compared, 
eg, with Finnish women (2), is most likely due to low intake of 
grain (whole-grain) products such as bread (2, 17, 18, 42, 43). 
The precursors of the mammalian lignans seem to be located 
in the aleuronic layer of the grain close to the fiber (15) but 
definite evidence for this location has not yet been obtained. 
The mean End values are similar to those observed in lactovege- 
tarian American and Finnish women and higher than in the 
omnivorous women from the same countries (2, 20), It is likely 
that the majority of the lignans in these Japanese subjects is 
derived from nongrain plant products (pulses and beans), as 
suggested by the correlations found in Table 5. 

Eq excretion correlated positively with the intake of total fat 
(? < 0.01), fat-fiber ratio (P < 0.05), and meat (P < 0.05) and 
deviated in this aspect from all the other isoflavonoids. Some 
subjects are not able to produce Eq at all, as also shown previously 
for nonJapanese subjects (44). It is possible that those consuming 
more fat and meat have an intestinal flora more capable of pro- 
ducing Eq from Da, known to occur in large amounts in soybeans 
(45). Algae may also be a source of isoflavonoids because a pos- 
itive correlation was found with Da (r = 0.56; P < 0.05) and 
total isoflavonoids (r 13 0.45; 0.05 < P < 0.10, NS). Algae were 
suggested to contain factors protective against breast cancer (46). 

Lignans and bioflavonoids are candidates for a role as cancer- 
protective agents (2, 14-1 6) and as steroid competitors for various 
enzymes (47). Enl inhibits the aromatase enzyme and competes 
with the natural substrate androstenedione for the binding site 
on the cytochrome P450 enzyme (H Adlercreutz, C Bannwart, 
LE Vickery, et al, unpublished observations, 1985). Phytoestro- 
gens and lignans (48; H Adlercreutz, Y Mousavi, J Clark, et al, 
unpublished observation, 1987) show interaction with estrogen 
receptors and flavonoids have antiproliferative effects on the 
human-breast-carcinoma cell line ZR-75-1 (49). Genistein is a 
very specific inhibitor of the tyrosine-specific protein kinases 
(50-55) and plateiet-activating-factor-stimulated platelet aggre- 
gation, phospholipase C, and tyrosine kinase activity (56). Ty- 
rosine kinase is an important mediator of the effects of some 
biologically important growth factors such as epidermal growth 
factor, insulin, platelet-derived growth factor, and insulin-like 
growth factor on cells. The flavonoids and lignans bind to the 
type II estrogen-binding sites (15,57), now also called the biofla- 
vonoid receptor (47, 58), and may in this way regulate by in- 
hibition cell growth and proliferation of hormone-dependent 
cancers (58). Enzymes metabolizing bioflavonoids and steroids 
show structurally close similarity (47), indicating that they have 
the same origin. Furthermore, the isoflavonoid coumestro! 
complements, as does estradiol, the topography of spaces between 
base pairs in unwound DNA and simultaneously hydrogen-bond 
phosphate moieties on opposite strands (59). 

One of the most important biological effects of the lignans 
and isoflavonoids seems to be their stimulation of SHBG syn- 
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thesis in the liver (2, 14, 16-18). A high SHBG concentration 
leads to decreased metabolic clearance rate for the sex hormones 
and lower biological activity. However, Japanese and British 
women were found to have the same SHBG total-binding ca- 
pacity, even though Japanese women bound relatively more es- 
tradiol to SHBG. This was suggested to be a result of lower 
affinity of albumin for estradiol in these women (60). It is possible 
that the phytoestrogens in the high amounts occurring in Jap- 
anese women could compete with estradiol for the albumin- 
binding sites and in this way lead to relatively more binding to 
SHBG. 

SHBG concentrations tend to be lower in breast-cancer pa- 
tients, particularly in postmenopausal women, and this seems 
at least partly to be due to diet (15). SHBG-binding capacity 
was significantly smaller in postmenopausal but not in pre- 
menopausal Japanese subjects with breast cancer compared with 
Japanese control subjects (61), agreeing with our own more re- 
cent results in American postmenopausal (43) women. Finnish 
premenopausal women with breast cancer did not differ in this 
respect from omnivorous control subjects but they had lower 
SHBG than did lactovegetarian women (18). Diet seems to be 
a much more important risk factor for postmenopausal than for 
premenopausal breast cancer ( 1 5). Miso (Japanese soybean paste) 
(62) or powdered soybean chips (63) (both before and after de- 
naturation of the protease inhibitors) showed a tendency to de- 
crease mammary-tumor formation and growth rate in rat breast- 
cancer models and soybean diet also reduced breast-tumor in- 
cidence in irradiated rats (64). This agrees with the slower average 
growth rate of postmenopausal breast cancers in Japanese com- 
pared with Caucasian women in Hawaii (65). 

The high concentration of phytoestrogens in the urine of Jap- 
anese men could be protective with regard to prostate cancer. 
Both lignans and isoflavonoids have estrogenic effects in nu- 
merous biological systems and may, because of this property, 
inhibit development of prostatic cancer. It is well known that 
in Japan and some other Asian countries, despite the same in- 
cidence of latent small or noninnltrative prostatic carcinomas 
as in Western societies, the mortality is low (25-27). The high 
exogenous phytoestrogen concentrations could inhibit the growth 
of the latent carcinomas, postponing their development and 
making it more likely that the subjects die from some other 
disease (theory proposed in 1985) (66). Furthermore, the inhib- 
itory effect of genistein on tyrosine-specific protein kinases of 
certain growth-factor receptors could play an important role. 
Decreased risk of prostate cancer is seen in Seventh-day Adventist 
men (67) consuming much beans, lentils, and peas and some 
dried fruits (rich sources of bioflavonoids) and in men of Japanese 
ancestry in Hawaii consuming much rice (mainly starch, which 
has some fiber-like effects in the gut) and tofu (68), supporting 
the view that these compounds are protective. Recently, SanttTs 
group in Turku, Finland, in a collaborative study with us, ob- 
served that dietary soy prevented the development of precan- 
cerous changes in a neonatally estrogenized mouse used as a 
model for prostatic cancer (69), showing that dietary factors may 
already be important in the fetal and neonatal periods. This 
study and our observation of high phytoestrogen excretion in 
urine of children is important because they suggest that these 
compounds may change the endocrine milieu at the cellular 
level both in the neonatal period and in prepubertal and ado- 
lescent children. Thus, the results cited above and discussed more 
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extensively elsewhere (14, 15) speak for a role of the diphenols 
as cancer-protective substances. 

It is concluded that Japanese subjects excrete very large 
amounts of isoflavonoids in urine, mainly genistein, daidzein, 
and equol, and that the lignan excretion is low. The high excre- 
tion of isoflavonoids in urine is related to the intake of soy prod- 
ucts in the traditional Japanese diet. E3 

We thank Anja Koskela (analytical work) and Sirkka Adlercreutz (mass 
spectrometry) for skillful technical assistance. 
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APPENDIX A 

Additional experiments with a modification of the 
method 

The method used in this study was modified further by in- 
cluding the determination of the plant lignan matairesino! [(3R- 
/w/i^)-dihydro-3,4-6wl(4-hydroxy-3-methoxy-phenyl)methyl]- 
2(3H>furanone)] (intraassay CV = 15.2% and interassay CV 
= 1 3.9%) and the isoflavonoid genistein (4 # ,5,7-trihydroxyisofla- 
vane) (intraassay CV = 4,5% and interassay CV = 11 .6%) in the 
assay (1). Because further samples from the present study were 
not available and because of the recent great interest in genistein 
we used this new assay in nine other Japanese subjects (three 
men, three women, and three children) living in Kyoto and con- 
suming a traditional Japanese diet before and during the 24-h 
urine collection. 
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TABLE 1A 



Urinary excretion of lignans and isoflavonoid phytoestrogens (pmol/d) in nine Japanese subjects (six adults, three children) living in Kyoto and 
consuming traditional Japanese diet during the urine collection period 



Subject, 








Total 










Total 


Total 


sex, age 


Matairesinol 


Enterolactone 


Entcrodiol 


lignans Daidzein 


Equol 


O-Desmethylangolensin 


Genistein isofiavonoids diphenols 


l.M,41y 


0.010 


0.05 


0.09 


0.15 


5.25 


6.15 


0.12 


15.52 


27.04 


27.20 


2,F,33y 


0.003 


2.44 


0.15 


2.59 


3.11 


0.01 


0.98 


4.48 


8.58 


11.17 


3,M,7y 


0.003 


0.07 


0.09 


0.16 


3.23 


0.01 


0.06 


5.66 


8.97 


9.13 


4,M,6y 


0.006 


2.24 


0.68 


2.93 


2.15 


0.85 


0.51 


3.41 


6.93 


9.85 


5, M, 8 y 


0.007 


0.04 


3.39 


3.43 


3.02 


0.02 


0.81 


4.80 


8.64 


12.07 


6,F,42y 


0.006 


3.25 


0.25 


3.50 


2.20 


0.16 


1.17 


3.55 


7.07 


10.58 


7, M, 38 y 


0.012 


0.70 


0.25 


0.96 


1.60 


0.07 


0.40 


4.93 


6.99 


7.95 


8, M. 26 y 


0.019 


1.94 


0.18 


2.13 


3.38 


9.16 


0.23 


7.99 


20.76 


22.89 


9.F,30y 


0.005 


0.62 


0.25 


0.88 


1.25 


3.28 


0.21 


1.85 


6.60 


7.47 


X 


0.010 


1.26 


0.59 


1.86 


2.8 


2.19 


0.50 


5.80 


11.29 


13.15 


Geometric i 


0.010 


0.50 


0.27 


1.17 


2.58 


0.25 


0.35 


4.91 


9.81 


11.89 



Table 1 A shows the individual urinary tignan and isoflavonoid 
excretion in the additional three men, three women, and three 
children studied by the new modified procedure, including the 
results of assays for matairesinol and genistein. 



Reference 

1. Adlercreutz H, Fotsis T, Bannwart C, Wangla* K, Brunow G, Hase 
T. Isotope dilution gas chromatographic-mass spectrometric method 
for the determination of lignans and isofiavonoids in human urine, 
including identification of genistein. Oin Chim Acta 1 99 1 ;1 99:263- 
78. 



b<Ll 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 135 172 

A2 



EUROPEAN PATENT APPLICATION 



© Application number: 04109990.$ 
© Date of filing: 22.08.84 



©mt. a* : A 61 K 31/35 
//C07D311/36 



® Priority: 24.08.83 JP 155603/83 

@ Date of publication of application: 
27.03.85 Bulletin 85/13 

© Designated Contracting States: 
BE CH DE FR GB U NL SE 



© Method for treatment of osteoporosis. 
© A compound of the formula 



© Applicant; Takeda Chemical Industries, Ltd. 
27, Doshomachl 2-chome Higashl-ku 
Osaka-shI Osaka, 541UP) 

© Inventor: Ytmwikl, hvao 

9-2l..Hlb«rlgaokayamate 1-choma 
Takarazuka Hyogo 665|JP) 

@ Inventor: Sawa,YofchI 
19-1 1, Sengokuhlgashf-machl 
Kadoma Osaka 571 (JP) 

© Representative: vonKrrisler,Alek,DW^ra et el, 
Defchmannhaus am Hauptbahnhof 
D-5OO0K6tn1(DE| 




< 



wherein R is a hydrogen atom or a hydroxy group is effective 
for prevention or treatment of osteoporosis. 
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Method for treatment n f osteop orosis 
This invention relates to a therapeutic means for 
treatment of osteoporosis. 

for J"** ,r ttiCUlarly ' this in ™"°n relates to a medicament 
for prevention or treatment of osteoporosis, which contains 
a compound of the formula 



0 

R 



10 




wherein R is a hydrogen atom or a hydroxy group. 

Osteoporosis is a disease condition or illness which 

l5 occurs frequently in postmenopausal females, particularly 
those in their sixties, and wherein the quantitative loss 
of bones progresses beyond a certain limit to thereby present 
some symptoms or risk manifestations. Among its main clinical 
manifestations are kyphosis, low back pain, and fractures 

20 of femoral neck, lower end of the radius, ribs, upper end 

of the humerus, etc. While the causative factors are variegated, 
includxng endocrine disorder and nutritional disorder, apparently 
the most important cause is a decreased secretion of estrogen 
due to hypoovarianism in females during the postmenopausal 

25 period. Therefore, of all the therapeutic agents for osteoporosis, 
the theoretically most effective drugs are estrogen preparations. 
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However, the estrogens so far available are so strong in 
effect as to cause side effects such as genital bleeding, 
mastodynia, hepatic disorder, etc. and, for this reason, 
have not been used recently on as many occasions as in the 

5 past. There are other types of therapeutic agents such 
as calcitonin, vitamin D and calcium preparations, which 
however are disadvantageous in that they are either only ' * 
indefinitely effective or ineffective when administered 
by the oral route. 
10 The present inventors have found that the compound 

of the formula (I) exhibits a milder estrogen activity than 
the conventional estrogens in the oral regimen and does 
not cause side effects which are produced by these known 
drugs but cures osteoporosis by stimulating secretion of 

15 calcitonin from the thyroid. 

The compounds of the formula (I) which are employed 
in accordance with the present invention are invariably 
crystalline compounds which are white to pale yellowish 
brown in color, and are freely soluble in dimethylformamide 

20 and chloroform, soluble in ethanol and acetone and practically 
insoluble in water. When R in the formula (I) is a hydroxy 
group, it may be present in any position of the phenyl ring. 

These compounds can be produced, for example, by cyclizing 
a 2,4-dihydroxy-phenyl (with or without a hydroxy group 

25 on the benzene ring) benzyl ketone to a benzopyran compound, 
and some of these compounds are known to have capillary 
vessel stabilizing activity (French Pharmaceutical Patent 
No. 1065), therapeutic effective for vascular disorders, 
inflammatory and vitamin-P deficiency disorders (United 

30 States Patent No. 3,352,754) or anticonvulsant activity 
(Japarfese Patent Publication No. 32074/1972), but it has 
not been known that any of the compounds is useful for the 
treatment of osteoporosis. 

As will be apparent from Test Example 5 which appears 

35 hereinafter, all of the compounds of the formula (I) are 
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sparingly toxic. Thus, in the studies in which the compounds 
were administered orally or subcutaneously to mice or rats 
at the technically feasible highest doses (5,000 to 10,000 
mg/kg) , there occurred no death nor toxic symptoms attributable 
^ to the compounds. 

On the other hand, Test Examples 1 and 2 presented 
hereinafter show that 7-hydro Xy -i SO flavohe [hereinafter 
referred to briefly as compound (I)] and 7,4"-dihydroxy- 
isoflavone [briefly, compound (II)] , which are representative 
10- species of the compound represented by the formula (I), 

have mild estrogenic activity which is suited for the treatment 
of osteoporosis. 

Test Examp le 1 

Sprague-Dawley rats, 33 days old and 11 days after 
oophorectomy for elimination of endogenous estrogenic activity 
were u«d in groups of 6 to 7 animals. Compound (I) was 
suspend^ in a 1% aqueous solution of hydroxypropylcellulose 

xl! S r ed ° raUy 3 dayS ' WhiU aS a "P-sentative 
example of the conventional estrogen drug, estrone was dissolved 
in sesame oil and administered subcutaneously for 3 days 
On th, fourth day, each animal was autopsied and its uterine 
wet weight was recorded. As shown in Table 1, compound 
at the dall y dose le »els of 200 rag/kg and 400 mg/kg 
produced uterine weight increasing effect with a dose-response 
curve of moderate gradient. In contrast, estrone showed 
uterine weight increasing effect with a dose-response curve 
of steep gradient. 
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Table 1 



5 



15 



Compound 


Daily dose 
(rag/kg) 


No. of 
animals 


Uterine wet weight 
(nig + S.D.) 




0 7 
(control group) 


35.0 + 1.0 




6.25 


7 






12.5 


7 


33.4 +0.9 


Compound (I) 


25 . 


7 


35.1 + 0.8 




50 


7 


35.3 + 1.7 




100 


7 


35.9 + i.O 




200 


7 


57.9 + 1.0* 




400 


6 


70.4 + 6.7* 




O.O025 . 


7 


101.7 + 4.6* 


Estrone 


0.005 


7 


159.8 +9.4* 




0.01 


7 


223.3 + 12.5* 



20 

*: Significant as compared with control group (P<0.01) 

Test Example 2 

Estrogenic activity of 7 r 4 l -dihydroxy-iso£lavone in young 

25 oophorectomized rats 

Sprague-Dawley rats, 33 days old and 11 days after 
oophorectomy for elimination of endogenous estrogenic activity, 
were used in groups of 7 animals. Compound (II) was suspended 
in a 1% aqueous solution of hydroxypropylcellulose and administered 

30 orally. As shown in Table 2, compound (II) at the dose 
level of 400 mg/kg showed mild uterine weight increasing 
activity. 



35 
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Table 2 



Daily dose of 
compound (ij) 
(mg/kg) 



No. of 
animals 



Uterine wet weight 
(nig + s.D.) 



(control group) 
6.25 
25 
100 
400 



7 
7 
7 
7 



31.1 + 1.1 

33.2 + 0.8 
32.8 + l.o 

35.3 + 1.3 
62.3 + 6.0* 



*« Significant as compared with control group. ,p<0. 01 , . 
The following Test Examples 3 and 4 show that 

1Ve for the ^eatment of osteoporosis. 

_ Test Examp le q 

Bone resorpfjon inMM< ., actlvltv nf , . a 

— g. in y aro *y-isofiavon 0 < n rnt . f etal 1nn „ . : — - 

Determinatio n of bone resorotL ^ n iI j ^ 

the method of Raisz fj T, "I 0 ' 9 * 10 " was P^formed by 

-us, a S P ragu"i:J *r 

was subcutaneous* injected ^^Jj^Z 

under a binocular dissent!,,. . °" the trunk 

tissue ana cartUa L" ST"'" 

Prepare bone sanies Each! " 7* " possibl - "> 

n c & i mu «*citwries r Grand Island, NY 14072 

in the sa „e as ab0vc ln „ hich 3 days 

of compound m or 10 ua /™» P9/rai 
Then, t „e JiLl ty ° ^CtaT ™ « *» '-rporatea. 
45 Ca in th« h« he medlUm and tha * of 

Ca in the bone were measured and the percentage (%, of 
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45 Ca released from the bone into the medium was calculated 
by the following formula. 

Percentage (%} of 45 Ca released from bone into medium 

45 , 

^ _ Count of Ca in medium x 1Q q 

Count of 45 Ca in medium + Count of 45 Ca in bone 

As control, the bones of the embryos from the same 
litter were similarly incubated in the absence of compound 
(I) or (II) for 3 days. The mean + standard deviation for 
10 the six bones per group are shown in Table 3. It is apparent 
that compounds (I) and (II) suppressed bone resorption. 

Table 3 



15 



Concentration 45 Ca (%) 
of compound released 



20 



Control group 0 20.6 + 3.8 19.9 + 5.0 

Test group 1 ™ 16.5 ♦ 2.5* 

Test group 2 g*™j| "> 13.5 ♦ 2.5* 

Test group 3 J-Jjg (II > 15.9 ± 1.3" 

25 * : A significant difference from the control group (P<0.001) 
**: A significant difference from the control group (P<0.002) 

Test Example 4 
Inhibiting activity of 7,4 l -dihydroxv-isoflavone to the 
bone resorption potentiating action of parathyroid hormone 
30 in rat fetal long bone culture. 

The bone samples prepared in the same manner as Test 
Example 3 were pre-incubated for 24 hours in the same medium 
as that prepared in Test Example 3 which contains bovine 
serum album in BGJ b medium (Fitton-Jackson modification) . 
35 Then, in the concomitant presence of PTH (parathyroid hormone, 
a bone resorption stimulant) and compound (II) , the samples 
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were further incubated for 3 days and the percentage of 

Ca released into the medium was calculated by means of 
the same formula as that in Test Example 3. The results 
are shown in Table 4. As control experiments, the same 
5 determination was made for a control group using the medium 
supplemented with PTH alone. It is apparent from Table 
4 that compound (II) suppressed PTH-stimulated bone resorption. 

Table 4 

10 Concentration 45 c a (%) 

of compound (II) released 

Control group 0 30.8+4.3 

Test group 10 vg/ml 23.5+3.4* 

15 *: A significant difference from the control group (P<0.01) 

Test Example 5 

Acute toxicity 

Five-week-old ICR mice and 5-week-old 

20 Sprague-Dawley rats were respectively used in groups of 
10 males and 10 females, and suspensions of compound (I) 
or compound (II) in olive oil were administered orally [2,500, 
5,000 and 10,000 mg/kg of each compound] or subcutaneously 
11,250, 2,500 and 5,000 mg/kg]. The animals were kept under 

25 observation for 14 days. None of the groups showed deaths 
nor toxic symptoms attributable to compound (I) or (II) 
and, therefore, LD 5Q values could not be calculated. 

The daily dosage of the compound of the formula (I) 
according to this invention for human beings is generally 

30 about 1 to 50 mg/kg and preferably about 5 to 20 mg/kg for 
oral administration, and about 200 to 600 rag can be orally 
taken daily, once a day or, if necessary, in 2 to 3 divided 
doses. The compounds are preferably formulated into such 
dosage forms as tablets, capsules, etc. by the established 

35 pharmaceutical procedure. Such tablets and capsules can 
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be prepared using suitable excipients such as lactose, starch, 
etc., binders such as hydroxypropylcellulose, and lubricants 
such as magnesium stearate. The tablets may be sugar-coated, 
if necessary. 

5 The following preparation examples are given to illustrate 

the invention- in further detail and should not be construed 
as limiting the scope of the invention. 

Example 1 Tablets 
I) 7-Hydroxy-isoflavone 200 g 

10 II) Lactose 15 g 

III) Starch 44 g 

IV) Carboxymethylcellulose 10 g 

V) Magnesium stearate 1 g 

The above components I) through V) were admixed to 
15 prepare 1000 uncoated tablets with a diameter of 8.5 mm. 

Example 2 Capsules 

I) 7,4 , -Dihydroxy-isoflavone 200 g 

II) Lactose 40 g 

III) Starch 50 g 

IV) Hydroxypropylcellulose 7 g 

V) Magnesium stearate 3 g 

The above components I) through V) were admixed and* 
filled into 1000 No. 1 capsules. 

25 



20 



30 



35 
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What is claimed is: 

1. A compound of the formula 

0 

HO 




wherein R is a hydrogen atom or a hydroxy group for use 

in prevention or treatment of osteoporosis. 

2. A pharmaceutical composition for prevention or treatment 

of osteoporosis, which contains an effective amount of a 

compound of the formula 



0 




wherel " * * hyd rogen a tom or a hydroxy gro up and a pharma- 

ceurical acceptable carrier, vehicle, lubricants diluent " 
therefor. 

3. A pharmaceutical composition according to claim 2 

which is in the form of tablet, capsule, granule, fine granule, 

powder or syrup. ' 

4 A pharmaceutical composition according to claim 2 
wherein the osteoporosis is that caused by decreasing secretion 
of estrogen due to hypoovarianism. 
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Soybean Isoflavones: Effect of p n „: 

Lffect of Env.ronment and Variety on Composition 

Arthur C. Eldridge- and William F. Kwolek' 
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The effects of environment and variPtv nn ■ A 

studied. Extracting the oil ^^X^SS^T X*™?™* Slides of soybeans were 
since theyare not soluble i„ hexane. tK£ isX™ r lhe l . ,soflavo "« or the isoflavone glycosides 
var.ety and varied from 46 to 195 mg/ g SthSe^ ^"J*"™ varied from 116 to 309 mlKS 
ui soybeans also varied from year w v e « wh^ n * m Cerent locations. TheloLvoMs 
we.ght basis most of the isoflavones Z con T F own in the location. cTaifeaual 
soybean hulls is quite low. 88 m concen '«ted m the hypocotyl and the isoHavone content of 



m/^ P ^ UCtS 8Uch M bfant fo ™ulas, health fooled 
mass feeding programs ' and 

FsaaSsSSSSs 

MATERIALS AND METHODS 

were supS ^^^faS^SSS" 

of Agriculture. U.S. Regional SovS' ^P^ent 
ersity of Illinois. UrbZ IL fiffi ^ """J 0 ** 
the U.S. Regional S<X1„ r ok! 11,6 sovbe ans from 
as pan of thTsoybean iZ^^ W€re ^ «>e«use 
gro^n severaJ yeaS « d£££ iT" th ° varieties are 
of each variety US £1°™%™^ paren ^ 

are i«d«ded a, fo^i B '5^ 1 So ^ ^"tory 
(TS-280) were purchased o' 6 " SOybeans 

Pekin. 1L 61554 ° m b0mmer 8ros Saed Co.. 

J^mS^^J^ -«»-■ -ybea„s were 
hexane .Eldridg « i "•JS.*"'' T' lh penCane " 

soybean .lakes were ana | td a nl ' defaUed 
ere analyzed and compared in full-fai 

Illinois 61604 ^ De ^^ «f Agriculture. Peoria. 
--J. Northern OSS£»^St 



Table I. 



isoflavone 



rull-fat 
flakes 
(fat*free 
basis) 



daidzjn 
glycitin 

7-tf-gIucoside 
genistin 
daidzein 
giycitein 
genistein 
total 



118.5 
0.9 

204.1 
2.0 
i.O 
4.4 

330.9 



a Tiger variety with 21.4% oil 
ence at 0.05 probability level. 





defatted 




flakes 


LSD 6 


114.0 


5.2 


0.8 


2.8 


138.5 


9.6 


2.5 


1.3 


1.2 


1.6 


4.4 


0.9 


311.4 


17,2 



1 Least significant differ- 



(unextracted) soybean fkkes. 

belLV^erlldh 0 ^ 8 wer j5' ack «* mechanically 

After these-initial studies, whole soybeans which were 
stored under identical conditions and JnfcW 1 2-1S 

ffSTt 1 min S a Vare ° •>«** iSf . 

model 228 100. The full-fat powder from this grinder eave 
parades 90% of which passed a 40-mesh £2 The 
krger parades consisted primarily of hull fragments At 

XE^IXST*" were from 

«f ^ Parati ° n ° f E L xtra ««- A 1-g subsample in 25 mL 
2 bSvST" methan ° L 1 ^ an internal standard 
(n-butyrophenone) was heated (boiling) on a steam bath 

b ^ UA^f, thr °i!f h a type ^ P«filteSowe5 
bya type HA. 0.45-„m filter (MiUipore Corp.. Bedford. 

Chromatography. The previously published hieh- 
Sfel ^tographic P 4e\lure flfdridge. 
1982a) was foUowed. usuig a Unear gradient from 25 to 50* 

of aUeas To min 'V ^ b> ' iS0Cratic hold ^ 
1 '" st 30 m,n - Response factors which were used lor 

4uaoufie.tion.ot the individual isolated glycosides and 

W„s were ae«r mmea relative co the internai iSndid 

These response factors were used to calculate i£ 

»^tz«z e g,ucoside composit ' on -> f 

anS£^ 
variance (Snedecor and Cochran. ZsOl 
subsample variance was used to determine ,i cnT, 
^nificant difference. 0.05 ^ToTtZ^S 



A 

i 

I 

i 
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tflwonmemal and Varietal Effects on Soybean Isoflavones 



J- Agric. Food Chem., Vol. 31. 

J ^ical Distribution' of Soybean IsoDavones in Two V arieties of Soybeans fmg/100 g) 
hull 
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Amsoy 

1031.5 
664.1 
5.3 
19.0 
11.3 
24.7 
1756 5 

Table III. Isoflavone Content of Different Varieties of 
soybeans Grown in Urbana, IL, in 1980 (mg/100 g) 



variety 0 



isoflavone Hardin Amcor Sprite Century LSD 6 



daidzin 

glycitin 
7-il-glucoside 
^ genistin 
, VJ daidzetn 

glycitein 

genistein 

total 



30.5 
9.5 

68.0 
2.0 
2.2 
3.2 
115.9 



38.3 


33.7 


64.9 


9.9 


15.2 


15.1 


96.3 


200.5 


140.5 


0.8 


3.2 


3.0 


1.3 


3.0 


2.2 


2.5 


3.7 


4.6 


149.8 


309.3 


250.2 



4.3 
2.3 

7.0 
1.5 
1.3 
0.7 
14.7 



0 Parentage of varieties: Hardin = Corsoy' x Cutlass-71 ■ 

cZurJ A r m H y " 7 V CorS °r S P" te " WiI »>™ * Ransom: 
Century = Catlin x Bonus. * Least significant difference 
at 0.05 probability level, based on sample variation 

means for varietal and year comparisons. Interactions of 
variety - and seed part or location were also used to estimate 
variability m determining LSD's. Very likely with repli- 

wnnMfonT? eniS ^ ap P ro P riate v ™n estimates 
would fall between these extremes. 

RESULTS AND DISCUSSION 

Defatting full-fat soybean flakes does not remove any 
m«| e fT?M a n iso ? av <>ne glucosides from soybean 
mea^ (Table I). If the values for the isoflavones in fM-fat 

? f0r ^ of oU removed by 

heiane (21.4%). the resulting values on a fat-free basis 
compare very favorably with values obtained when de- 

i t~ J° ^ flake9 , are ^ va ^ in Table 

\Z V ?™ °f iy reported values f <* defatted soy- 
bean flours Eldndge 1982b). The results indicate a 
* e J c f f ^tween full-fat (calculated to a fat-free basis) 

tent Earlier research (Booth et aL. 1960) showed that 
refined vegetable oils contained estrogenic compounds 
perhaps some of the free aglucons are extracted into the 
c 3T^h Attempts to extract the aglucons from 

crude soybean od with aqueous alcohol failed to reveal any 
isoflavones when extracts were chromatographed. The 
results indicate that, in commercial practices, defatted 
>oybean meais will contain essentially all of the isoflavones 



or isoflavone glucosides present in the starting soybeans 
boybeans were cracked and separated into their ana- 
tomical parts by hand. Analyses of the hull, hypocotyl 
and cotyledon for isoflavones are given in Table II The 
concentration of the isoflavones on a weight basis is highest 
m the hypocotyl (1400-1750 mg/100 g) and lowest in the 
hull of the seed (10-20 mg/100 g). This is in contrast to 
the ^button of coumesterol in soybeans (Lookhart et 
ai, 1979), which is concentrated in the hull or seed coat 
The data in Table H also show that the hypocotyl contains 
--1.57c total isoflavone and isoflavone glucoside. Why 
these compounds are present in the hypocotyl in such high 
concentrations is intriguing. The cotyledon, on the other 
hand, has about 20% the amount of isoflavone and iso- 
flavone glucoside found in the hypocotyl. 

The distributions of individual isoflavones are also 
different m the hypocotyl and cotyledon. In the hypocotyl 
primarily two glucosides are found, daidzin and glycitin 
. -tf-glucoside, whereas in the cotyledon, there is about *>0 
times as much genistin as in the hypocotyl. 

The isoflavone and isoflavone glucosides determined in 
the cotyledon are in close agreement with values found for 
M-fat flakes in Table I, as would be expected, because 
the cotyledon represents about 90% of the total seed 
iBaileyetaL, 1935). Statistical interactions of seed part 
and variety were significant for daidzin, genistin, glycitein 
and the total. The analytical results identified showed 
considerable variability between samples. 

The data in Table II indicate that dehulling cracked 
soybeans should have little effect on the concentration of 
the isoflavones or isoflavone glucosides in soybean products 
currently produced. The data in Table II also indicate a 
varietal difference (p < 0.5) in the amount of isoflavones 
or isoflavone glucosides; therefore, it was of interest to 
study the isoflavone content of several different varieties 
of soybeans. Seeds were obtained, ground in a Varco mill, 
and analyzed without defatting. Shown in Table III is the 
isoflavone and isoflavone glucoside contents of four vari- 
eties of soybeans grown in Urbana, IL. in 1980. The 
concentrations of the isoflavones of Hardin and Amcor 
varieties are very similar. Century and Sprite appear to 
contain similar concentrations of isoflavones but have 



Uoie i\\ 



D itWm Loculion , in ig80 
^an^IL Pontine. !L ~ oVk.-.Th" TC 



Oirard. IL 



100 -4, 



so :iv;i:*ij 



r::r. C. hsov- 



iauizin 

glyciiin 7-tf-giucostde 
jt*msnn 

vlycitem 
genistein 
total 



14.2 
9.2 

21.5 
U 

0.9 
46.9 



25.! 
12.2 
■39.0 
2.-1 

0.6 
:9.9 



22.3 
7.4 

49. y 
0.5 

0.06 
31.7 



13.0 
Sei.S 

:.o 

0.6 
154.5 



2 5.-1 
KM 

2.0 

0.U3 
15G.) 



131.9 | dO. I 

' Parentage oi varieties: Hardin = Corsoy' . CuiU« - \ ^ * 
-05 probabiluy leve., based on loc.iion-vSn.cy intention ^'^ = 



<i4.I 
13.3 
I lo.o 
1.9 

0.4 
195.1 

Lee-66. 



* -t .4 

16.1 

107.:, 

2.1 



!9.0 

; i:>.u 



7. I 
4 2.7 



0.U6 
1703 



1.0 0.8 
190.9 71.7 

* Least siumficani difference at 
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JnUr^' I f T oftav ^ Content of Clark* Soybeans Grown 
Urbana, »L, m Different Years (mg/100 g, 
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year 



isoflavone 1975 1976 



daidzin 
glycitin 

'*d-glucoside 
genistin 
daidzein 
glycitein 
genistein 
totaJ 



75.4 
19.9 



1978 1979 LSD 6 



124.4 
22.8 



98.7 
25.5 



82.6 
23.5 



4.3 
2.3 



T.3 
1.5 
1.3 
0.7 
14.7 



153.2 210.4 157.4 135.4 

2.3 0.8 1.1 i o 

3 -0 3.2 1.9 2 0 

0' 0.9 0.2 0 6 

254.7 362.5 284.9 245^2 

r/n^r VariCty = UnC0ln, X Wchland. 6 Least signify 
variation 6 " 0 " " 0 05 P "> bahUi * «-el. basedTn ^ple 

larger amounts of the isoflavones than the Hardin and 

S T ^ H ^ four ^P^ were grown th e Ze 
year in the same locatton. Genistin appeals to vary con- 
siderably between samples. »w vary con 

r/^A ^^tww »nto different varieties were 
TW ° Varieties ' Hardin Corsoy-79, were 
^™^!u year - f0Uf different ^tiona in DKnois 
23S2?n isoflavones and iso- 

Havone glucosides are shown in Table IV 

The concentration of the isoflavones and isoflavone 

ob^ V^T ! S C ? nt r^T^Hocation interactions were 
2Sf tP*™' fy dtin 7 -^l«C09ide, genistin, and 
Varietal differ ^s at Girard and 
from v ^etal differences at Pontiac and 
DeKaib. These results may indicate adverse growing 

S tS B locaIes 111 1980 ' which was a *™« 

* A J^ We V S |! 0WS am0Unts of ^vones found in Clark 
SiLfer v hen §r0Wn ™ Urbana ' IL * in diff ^nt years 
S ^ anatl0n am0ng yeajs >u » ^at unknown 
dinutie and envuonmental factors contribute to v»SSS 



in isoflavones and isoflavone glucosides. 
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Three New Ingenane Derivatives from the Latex of BuptortU canzriensis L. 

Lee-Juian Lin and A. Douglas Kinghorn* 



methyl-g-butenoyljuienol {«S M^'^rSZ^' Md 3-O-acetyl-20-O.[(l)- 2 . 
countercurrent chromatography. The teuctmef^r f ^ P carumen ™ L - by using droplet 

through the interpreution of spec r^S daU ^^"-^^"'fmpounds were esublished 
ornamental plant and is current uZdTr invSatL fT M ™ S ,° d m the United States as an 
source. Constituents 1-3 represent 7^8 ^, !^? P°«.ble cult.vation as a renewable energy 
with the skin or eves h haMrd for persons who con "ct the latex of this species 



. ^'T.^ c °" 0 "' <?n< « L. -Euphorbiaceae) has reccn.lv 
-rr. ; --i.s,..i ea ai j canaioaie plant for oukivation in 

zsa's th? iw ,aiex ^ 



Sniff pk Un,versi 'y »f niinob at the Medical 

Center. Chicago, Illinois 60612. "vieaicai 



nouseplant. In previous work. £. canadensis iatex has 
oeen shown to evoke severe skin inflammation in mice 
Kinghorn i and Evans. 1975) and. on repeated adminis- 
tration subsequent to a subcarcinogenic dose of 7 P-di- 
methylbenx[o]anchracene. has produced pronounced tu- 
mor-promot.ng effects on mouse skin (Roe and Peirce. 

A number of constituents of E. canadensis latex has 
been investigated, including inositol and a phenol oxidase 
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IN THE MATTER of European Patent 
Application No. 9309679.8 In the name of 
Graham Edmund Kelly 

STATUTORY DECLARATION 

I, Graham Edmund Kelly a citizen of the Commonwealth of Australia, residing at 1/47 
Coolawin Road, Northbridge, New South Wales, 2063, Australia, do hereby declare as 
follows: 

1 . lam Chief Executive Office of Novogen Research Pty Ltd and I am the inventor and 
applicant of this application. I hold the degrees of Bachelor of Science (Veterinary) 
from the University of Sydney (1968); Bachelor of Veterinary Science from the 
University of Science (1969), Dr of Philosophy from the University of Sydney (1972). 
I have worked in the field of veterinary research, and general medical research, for 
approximately 25 years. 

2. I have been involved in research on isoflavones and their biological effects since 
before May 1992. 

3. I have read the Examiner's report from Examiner Thalmair dated 1 1 August 2003. I 
have additionally reviewed each of documents D2, D14, D26 and D32 cited by the 
Examiner. 

I. I attach marked Exhibit GK1 a copy of a declaration I made in connection with 
prosecution of a corresponding United States application. As set out in that 
declaration, the compositions/medicaments referred to in the claims of this European 
application have been shown in patient studies to be effective in the treatment of 
prostate cancer, premenstrual syndrome and menopause. These were patient 
studies in human subjects afflicted with the disorders of prostate cancer, 
premenstrual syndrome and menopause. 

J. I understand the Examiner has rejected the claims insofar as they relate to use of 
isoflavone/phyto-estrogen extracts of soy or clover for the manufacture of a 
medicament relating to prostate cancer, based on documents D2 and 026. 
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In my opinion a person of ordinary skill in the area of biomedical research would 
understand that neither D2 nor D26 suggest the claimed use in the subject European 
application for the treatment of prostate cancer. D2 describes genistein as an anti- 
cancer drug against specific tumour cell lines in mice. The cell lines used are not 
specified. It is a well-recognized truth in the field of cancer research that no single 
anti-cancer drug has pan-anticancer activity. Indeed/there is a wide range of human 
cancers that are well known to be relatively insensitive to drugs that have potent anti- 
cancer activity against specific forms of cancers. Cancers generally recognized as 
having such insensitivity to anti-cancer drugs include pancreatic, renal and prostatic 
carcinoma. This insensitivity is reflected in the lack of effective drugs available 
clinically to treat such cancers. That is, it cannot be implied from any study showing 
a particular drug as having anti-cancer activity against a particular cancer, that that 
same drug will necessarily be active against any or all other forms of cancer. In my 
opinion, a person of ordinary skill in the art would recognise that D2 does not 
describe genistein as being a pan-cancer treatment. For the above reasons, I 
believe the person of ordinary skill in the art would consider the Examiner's position 
to be technically incorrect. 

Likewise, document D26 describes extracts of soy beans giving rise to a particular 
■isoflavone 0 compound which is said to have a range of activities including estrogen 
action, anti-oxidation action, anti-haemolytic action, antilipemic action, cholesterol- 
lowering action and carcinostatic action. Compounds specifically referred to are 
daidzein and genistein. I do not consider that a person of ordinary skill in the art 
would regard D26 as- teaching use of extracts of soy or clover for the manufacture of 
medicaments for the treatment of prostate cancer. Most of the current drugs used to 
treat human cancer are carcinostatic, and yet very few of them show any. anti-cancer 
activity against human prostate cancer cells in vitro, and none of them are used 
clinically to treat prostate cancer because of their lack of efficacy. 

In relation to prostate cancer, I am aware that the American Cancer Society has 
estimated that in 2003 there will be 220,900 new cases of prostate cancer and 
28,900 people will die as a result of this cancer in the United States alone. Prostate 
cancer is a notoriously difficult cancer to treat. The only chemotherapeutic approach 
of any significance is anti-androgen therapy which is designed to block the body's 
production of dihydrotestosterone. Drugs with classical direct cytostatic or cytotoxic 
effect on cancer cells are typically not used clinically because of lack of efficacy. 
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In my opinion, a person of ordinary skill in the art would readily recognise that neither 
D2 nor D26 teach the invention as claimed, for example in claim 1 of the subject 
European application insofar as it relates to prostatic cancer. 

I believe a person of ordinary skill in the art who had documents -D2 and D26 before 
them, and were faced with a problem of treating prostate cancer, would not be led by 
these references to the invention as claimed, for example in claim 1 relating to use of 
an isoflavone phyto-estrogen extract of soy or clover for the manufacture of a 
medicament for administration in unit dosage form for the treatment of prostate 
cancer. 



I understand that in relation to the claims of this European application concerned with 
symptoms of menopause, the Examiner, regards documents D14 and D32 as 
particularly relevant, and considers the invention is obvious in light of these 
documents. 

In my opinion a person of ordinary skill in the art would regard D14 as a speculative 
teaching. In this regard, my corresponding US patent application was involved in an 
interference in the United States Patent and Trademark Office with the patent which 
corresponded to D14. My application in the United States prevailed in that 
interference, and Dr Claude Hughes, the co-author of D32, gave a declaration in 
those proceedings. A copy of Dr Hughes' declaration is attached in Exhibit GK2 and 
is directly relevant to the teachings in D1 4. 

As set out in Dr Hughes' declaration. D14 is a speculative reference, which is 
indefinite, uncertain and tentative (see for example paragraphs 12, 15, and 17-21 of 
Dr Hughes' declaration). As set out in Dr Hughes' declaration at paragraphs 23 and 
24 the language of D14 is at best tentative, and speculative. 

D26 is a review article, and as I understand the Examiner's report, the Examiner 
relies on the description of D32 at page 88 right hand column, paragraph 4. I have 
reviewed this portion of D32 and note that it is predicated upon Chinese herbal 
medicine. The nature of the phyto-estrogens involved in the purported effects are not 
described, nor is the nature of the Chinese herbs used. It must be recognised that as 
review, D26 describes in the right hand column of page 88 the deleterious roles of 
phyto-estrogeris in human disease, including vascular disease, coronary heart 
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disease and possible cancer initiation. On balance, the summary at the conclusion of 
D32 mentioned at the bottom of page 88 right hand column through page 89 is that 
the majority of the effects of phytoestrogens are noxious, which directs away from 
using phyto-estrogens in human disease. 

15, I believe that a person of ordinary skill in the art faced with documents D14 and D32, 
and additionally faced with a problem of treating menopause symptoms, would not 
consider it obvious to try extracts of soy or clover for the treatment of symptoms of 
menopause. In part the noxious effects of phytoestrogen compounds would teach 
away from such a treatment. Further, there is nothing in D14, or D32 for that matter, 
to suggest that phytoestrogen extracts of soy or clover would be useful in treating 
menopause symptoms. 

AND I MAKE this solemn declaration by virtue of the Statutory Declarations Act 1959 as 
amended and subject to the penalties provided by that Act for the making of false statements 
in statutory declarations, conscientiously believing the statements contained in this 
declaration to be true and correct in every particular. 



Graham Edmund Kelly 



Before me: 



IN THE MATTER of European Patent 
Application No. 9309679.8 to the name of 
Noyogen Research Pty Ltd 



^fare ^^^ 1 ^^ 10 b St3tUt0ry Dedaration of Gr * ham Kelly made 



DATED this day of 
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In re the Application of ) E xamin er t J. Wilson 
GRAHAM ESMOND KELLY 

) Group Art Unit: 1311 

Application No. 0B/338.S67 
Filed; January 13, 1995 

GWT7UH2V9 PBIW^CSBaPTIWOBaS — V 

AHA3LOG OB8 Oft MBXABOUIBS 
THEREOF. , 

Z« Orsham Bdcujod Kelly* A citizen of tha 
Cooronwealth of Australia, raiding at 1/47 Ooolewin Bead; 
Ndrthbridge, tfew South Wales. CcnaasmAlth of Australia, do 
solewnly and sincerely declare as follow*; 

1, i an Chief Executive Officer, of Vorvet Ltd. and 
am the inventor of tha subject application. - 

2. I am a research scientist end hold the degree* 
of Bachelor of Science (Vet) froa the University of Sydney 
(196a) ; Bachelor of Veterinary S cience from the Ohiveraity of 
Sydney (1969) ; and Doctor of Philosophy from the University of 
Sydney (1972) . Z have worked in the field Of Medical and 
veterinary research for approximately twenty- five years. 

3. x have read the Office Action in connection 
with O.S. Patent Application So. 06/338, 5C7 by examiner 
Wilson, dated 10 September 1996. 

4, The health supplement coepasitlon cenprising an 
extract froia soya or clover as claimed in the patent 
application has been used in a aeries of therapeutic 
treatments conducted at cy request and/or under tay 
supervision. Details of these treatments are sat forth below. 



- 2 - 



Composition* 

oonpositions comprising an extract of soya or ciover 
were prepared in accordance vith Examples 1 and 2 at pagee 18 
and 19 of the subject application 08/330,567. These 
ccrooaltiona. £or cogreiriraoa-Tttfgr^ 

composition*, were prepared ccsprieing 40 og, 00 tag. U0 »g, 
"160 ttg and 240 og of pbyto-estrogefi. 

Treatments 

Pro'tatc Cancer 

Two patients diagnosed with prostate cancer wore 
treated initially vita the inventive composition ceeprisiag 
240 vg per day, and s u hs eg ns n tly 120 eg per day phyto- 
estrogen. The FA level e. a corker for prostata cancer, were 
stabilised in these patients and there has been no rise in the 
£sa levels snbtiequently. This demonstrates the treatment of 
proatatlc cancer in these individuals. 

A further patient diagnosed with malignant prostate 
cancer (PflA. 13.1 sg/W was treated with the inventive 
composition. The patient was treated with the coapoaition ' 
comprising 140 tag per day ptyto«eatregsn, seven days prior to 
prostatectomy. histological coaparison was made of the pre- 
operative needle biopsy and the prostatectomy specimen. The 
needle biopoy revealed low grade infiltrating adenocarciiic«a. 
The prostatectomy specimen showed mild patchy odcxovacuolation 
and prtmiiient epoptoeia (programmed cell death) . Lyeph nodes 
were negative fox nallgnancy. its degenerative changes in the 
prostatectomy spacloen, especially the epoptosis, show 
traatiaent of the prostatic cancer. 
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Bflolm qmtc ww% Pi«wM 

A patient: with benign or cystic breast disease va* 
treated with 160 ©g o£ the inventive composition administered 
orally on a dally basis. The patient exhibited no breast 

tetidernee sr ~ vhich-vas-maiutadnikL wban- the AQSMc^cy al w»6 

reduced to BO rag. Bar eympteas did not return and aba 
eontinuaa to have relief Irom mastalgle* 

yye-Manitrnftl ffynte?iMLiEaBL 

Fine woman were treated with 80 eg pax day of the 
inventive coapoeitioo and we ceraanad for the veil-described 
symptoms of including psychological, psychiatric, 
gynecological and personal status. Relief from EWS in these 
various symptoms was observed across the treatment group. 

HaassafiSft 

Bight menopausal wooea were divided into two groups 
of four and created With either 40 ag or 160 ng of the 
inventive composition administered orally on a daily basis. 
Pour patients were also treated with a placebo composition, 
indicators measured were incidence or severity of hot flushes, 
night sweats* Green score, vaginal pH, vaginal cytology and 
mean cholesterol levels across the treatment groups* A 
significant change in menstrual symptoms was observed and a 
dose response change was obaerved between the 40 eg and 160 ng 
dosage range, this indicating that 160 ng per day was the 
m09t effective dosage for treatment of menopausal synptoos.- 

S. These studies show that a composition according 
to tba invention described and claimed in U.8. Patent 
Application Ho. 08/330,567 is effective in the treatment oft 



0 Prostate cancer 
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• Benign or cystic breast disease 

(nastalgia) 



• Pre-menntraal syndrome 

• S yw p t o ma ...a<_ ^»nfl|^mse 

" ■ <■ to sheas, In the ZxuqUb 3 aad 4 at pases 19 

«»d ao of the subject application 06/338,5*7, a composition 
according to the invention me effective in the treatment C f 
elevated level b of cboleaterol in the blood stream. 

The underoigaed dselarea further that ell statements 
■ade herein of his ova knowledge are true end that all 
statements made on information and belief are believed to be 
true; and further, that the statements are made with the ' 
knowledge that willful falw statements and the like ao made 
are punishable by fin* or inprieooaent. or both, under Seotloa 
1001 of Title 10 of the United states code, and such willful 
false statements may jeopardise the validity of the 
application or patent Issuing thereon. 
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The effect of Promensil™,an isoflavone 
extract, on menopausal symptoms 

p. C. Knight, J. B. Howes* and J. A. £den*< 

Caroline aUholm^nt. lot Women and ChiWren, ^00^ 

Key wards (SORAVONE EXTRACT. PROMEDOL'". aUSHES, MENOPAUSAL SYMPTOMS 



ABSTRACT 

Objectives The primary aim was to assess whether the use of an isoflavone 
*in'mg 40 mg or 160 mg of total isoflavone* affects the rnt 0 

. and other symptom!. The secondary aims were assessments of possible effects on mMiO 
pause symptom scokj and biological measures of estrogen activity. 
Methods A randomised, double-Wind, placebo<oi>trolIed prospective trial of 37 
postmenopausal women with symptoms of estrogen deficiency was performed ov« a 
STeek period. He women were randomized ,o three treatment group* placebo, 
40 mg or 160 mg, delivered in tablet form. 

Results There was no significant difference in the incidence of flushes between the 
three groups at trial conclusion. There was no difference between the groups in fattens 
Menopause Symptom Scores, vaginal pH, levels of follicle stimulaung hormone (FSH}, 
sex hormone binding globulin (SHBG) or total cholesterol, Uver f"*™n or blood 
parameters. A statistically significant increase in high-density lipoprotein (HDL) cnoles 
terol of 18.1% (p = 0.038) occurred In the 40-mg group. 

Conclusion A Urge placebo response and inadvertent use of dietary isoflavone, in the 
placebo group ©ay have obscured a jignificanc change m flushing frequency, previous 
uncontrolled studies claiming a beneficial effect of foods with a high isoflavone content 
on menopausal symptoms may have been confounded by a large placebo response. 

INTRODUCTION 

rvfenopausal hoc flushes are the most common general lethargy Estrogen a ^Tj 

symptom of the climacteric, and occur in 60-75% treatment of flush*; however, .0 «r«m dmical 

of women undoing a natural menopause with settings, the use of estrogen in wm. ~» 

a higher incidence after surgical menopause'. is undesirable or ™^™"*^^ n 

Flushes may occor at any time, and are charac- may have a resolution o f ^ 

terized by a flush usually starting in the face, reptatcment but hnd the Side-c fect d e«ro 

spreading to the neck, head, chest and rest of gen more undesirable, even n srnal am ma. 

4 body, and can severely disrupt a woman's Despite clinical benefits attnbu ed ta the u 

life, flushes are often accompanied by the sub- of hormone replace-™, : the apy W 

iecrive feeline that others notice the occurrence postmenopausal women, compliance ranges rom 

of Ts ^ Scorns. FlusL ,ho occur at nighr, 10 to SOW and alternatives to estrogen ep | a 

awaking women from sleep, with consequences ment would be therapeutically valuable m 

including insomnia, irritability, titedness and cases. 

. Corre^ondenc* Auocirt* Professor J. A Eden. School ofObsteuio art Gynaecology, UrwenityofNew South Wales. 
Royal Hospital for Women. Ramfwick. New South Wales, Australia 

ORIGINAL ARTICLE Re-rheJ 3-11-98 

A«cp.c<) I0.ll-'> 
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Effect of Pnmenar on menopausal symptoms 

The apparent cultural diffetcnces in the inci- 
dence of menopausal flushing' ' hav, been armo- 
ured to differences in dietary muke of isoflavones, 
naturally occurring planr compounds with a 
similar spatial structure to estrogen and estrogen- 
like biological activity". Much of the evidence 
regarding the effects of isoflavones on ^""P 3 ""! 
symptom^ is epidemiological, and has been Un W 
to the resumption of soy products m differed 
populations. This indicates soy products to be 
a major source of isoflavones. Soybean and its 
products appear to ba vc high levels of isoflavoaes 
the ewent depending on the type and manner of 
preparation". Intervention by dietary modifica- 
tion, with foods containing isoflavones^ has been 
shown to alter biochemical markers assorted 
with reproductive function'. The consumption of 
soy product, is estimated to be highest in Japanese 
populations, with levels in the diet of up to 
200 mg per day". There is a gradation m con- 
sumption of Isoflavones in the 
v)here consumption is estimated to be 25-45 mg 
of total measurable isoflavones per day, to 
Western countries, where less than J mg per day 
are consumed". A Western-type diet elevate* 
plasma levels of sex hormones and decreases the 
L hormone binding globulin {SHBG) concentra- 
tion, inaeasing the bioavailabi hty of the sex 
steroids' 1 . The same diet alto results In low forma- 
tion of isoflavone". , 
The hypothesis that supplementation with 
isoflavones has an estrogenic effect in pojoneno- 
paueal women and relieves menopausal symptoms 
was investigated. The primary outcome measure 
was the frequency of hot flushes, with secondary 
Quxconves being menopause symptom scores and 
biological measures of estrogen act.viry. Supple- 
mentation was achieved using Prcmen S .l w (rW 
Eeo Ltd, Sydney, Australia), a tablet .soflavone 
supplement prepared from red clover e W act. 

MATERIALS AND METHODS 
A double-blinded, randomized, placebo- 
controlled trial was performed consisting of three 
arms: placebo, one tablet (40 mg) o Penmen* 
and four tablets (160 mg) of Premensil. Promens.l 
is a standardized isoflavone supplement prepared 
from red clover extract, in tablet form. Each tablet 
contained 40 mg of total isoflavones «™pnMng 
the four primary isoflavones: Bernstein {4.0 mg) 
an d daidzcin (3.5 mg). and their methylated 
precursors biochanio (24.5 t"g) and formononet.n 
(8.0 mg). 
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Thirty-even subjects were recruited through 
rhc Un versity Department of 0bstetr.es and 
Gynaecology at Si^aOi^BSLJ^SSS' 
Ch. The inclusion criteria for the tml w«e 
pSEnwial women who were symptomatic 
having at least three flushes per day. Menopause 
was defined by bilateral oophorectomy or 
amenorrhea for at least 6 months w.th ryp.cal 
symptoms of the menopause, and a serum folhde 
stimulating hormone (FSH) level greater than 
40 IU/1. Age was restricted to 40_« years upon 
trial entry. Participants were instructed not to 
alter their usual diet for the duration of the study 
The exclusion criteria included HRT u* wwhlD 
he previous 6 weeks; allergy to foodstuffs known 
to cV.no.in isoflavones; current hutory of act ve 
bowel, liver or gallbladder disease; .abete 
requiring drug therapy, and malignancy (exdud- 
K akin oncers). Women with contra ndica- 
dMis to HRT use! vegetarian, and/or regu a. rjof 
product users and those receivmg 
that result in liver enzyme induction were also 

"pretrial flushing was assessed Using a daily 
flush diaty for tbc week prior to trial entry. The 
severity of menopausal symptoms was assessed 
during this period, using the Greene Menopause 
Scale. A 24-h urine collection for isoflavone rnea- 
,urement was performed during this week. Upon 
fulfillment of Sffclusion criteria, subjects were 
entered into the study. The randomization proce- 
dure was performed by an external statutician. 
The allocation schedule was produced m random 
permuted blocks of six, generated using a com- 
pter random number generator. Subsequently, 
tablea were packed in daily sachets and supplud 
in individual subject containers to the investiga- 
tor.. Packaged subject containers were received 
prior to trial recruitment. There was no contact 
hcrween the generator of random.zation and the 
' executor of the trial, prior to, during or after the 

"'After screening, the subjects were randomly 
assigned to placebo or one of the active treatment 
groups. Physical and vaginal examinations were 
performed. A ^asLs^L^ for dctermina- 
tionof ffl ,tu«tiot^a^waS performed 
at rial entry. The vaginal wall smear was per- 
formed using a speculum and wooden spat, a. 
with a single pass along each later,! v a gma w 11 
Blood was collected in a non-fasting State tor 
assessment of hematological profile, liver function 
" d semm levels of FSH and SHBG. Hematology 
and biochemistry were performed by Southpath 
Laboratories nt St. George Hospital (Sydney. 
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Effect of Promemi/™ or> menopausal symptoms 

Australia), wkh the lipid biochemistry assayed 
using standard enzymatic colorimecric kits on 
a BM/Hitachi 747 analyzer. Levels of FSH and 
SHBG were assayed by the Endocrine Laboratory 
at the Royal Hospital for Women (Sydney, 
Australia). The FSH level was determined with 
art automated chemiluminescence system, Chiton 
Diagnostic ACS : ISO, and the SHBG by chemi* 
luminescent enzyme immunometric assay on an 
Iromulice Automated Analyster, A 24-h urine col- 
lection for isoflavone measurement preceded trial 
entry- Urinary isoflavone assays were performed 
by NTovogcn Lrd. Each sample was analyzed using 
high-performance liquid chromatography (HPLC) 
for identification of the isoflavonotds: genisiein, 
datdzcin, biochanin A, formononetin and equol. 
All analyses were run in duplicate. The repro- 
ducibility of the meth od ha g been previously 
reported* 4 . Synthesized fsoflavonoids for use as 
standards were obtained from the Department of 
Organic Chemistry, University of Helsinki. 

The trial was 12 weeki in length, and the 
subjects were seen every 4 weeks for clinical 
assessment, compliance checks and assessment of 
flash count and Greene Score, Contact between 
appointments was provided if required by individ- 
ual subjects. In the jfrnal week of the study, physi- 
cal and vaginal examinations, the vaginal smear, 
and urine and blood collections were repeated. 
Compliance was assessed by return of tablet con- 
tainer* and urinary isoflavone levels. All subject* 
were included in the analysis on an intencion-to- 
treat basis. On a post hoc basis, the stored serum 
Was analysed for serum total cholesterol and high 
density lipoprotein (HDL) cholesterol levels, 

The Greene Menopause Score is a validated 
menopause symptom self-assessment form, and 
was complercd weekly. For analysis, the Greene 
Score was calculated as a total and in the 
accompanying subgroups, the Psychological Scale , 
Somatic Scale and Vasomotor Scale. Data were 
entered into Statistical (StatSoft™ Inc, Tulsa, 
USA), Non- parametric data were analyzed using 
the Kruskal- Wajlis non*parametric analysis of 
variance. Normally distributed daca were ana- 
lyicd using one-way analysis of variance. Any 
difference between individual groups was re- 
analyzed using the Newman-Keuls test, provided 
that the F value from the analysis of variance 
significant. This test was preferred to the 
Bonferoni modification, a corrected Studcnr's t 
tcst i as the Newman-Keuls is bajed on the least 
Sl gnificant difference between rhe means of each 
group and is a 'protected' tcs^ taking into account 
the risk of specious results arising from multiple 
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comparisons. Data* are presented in the format 
mean ± standard deviation wirh p values included 
when s 0.05* 

All subjects consumed four cablets daily. 
Placebo and active tablets were of the same 
appearance (in color and size) and taste. Each 
day's tablets were in an individually marked 
sachet, containing four placebo tablets, one active 
and three placebo tablets (40-mg group) or four 
active tablet* (160-mg group). The code wa$ 
broken only after trial completion, analysis of 
serum and urine samples, database entty with 
subsequent checking and locking of the database. 



RESULTS 

Thirty-seven subjects were randomized. One 
subject withdrew for personal reasons before 
commencing any treatment, and a further subject 
was recruited to the same randomization position. 
Twelve subjects were randomized to each of 
the placebo and 40-mg groups and 13 to the 
160-mg group. Two patients were subsequently 
withdrawn from the 160-mg group because of 
intervention by their general practitioners. All 

packages containing tablets were returned. 
Tablets were not taken by only cwo patients, with 
days of missed tablets being less than 7. 

The ages of the women participating in the 
study were 53,1 ±2.5, 54^±4,4 and 5^.1 ±3.9 
years in the placebo, 40-mg and l$0-mg groups, 
respectively. The age at menopause in these 
groups was 47.7*8.0, 48>$±3.6 and 5U ±8.8 
years. There were no statistically significant differ- 
ences io age, weight and age at menopause 
between the groups. Weight was monitored 
throughout the study and there was no difference 
in these values within each group, between trial 
entry and exit. 

Flushing frequency decreased in all groups over 
the 12-wcek period of the trial. There was no 
difference in flu shin g frequency between the active^ 
anrTplaceboeroups . Thesedaca and those of other 
measures of estrogen activity are presented in 
Table 1. Analysis of urinary isoflavone levels 
showed a dose-dependenr increase between week 
0 and week 12 in groups receiving active tablets. A 
smaller but notable increase was also observed in 
the placebo group, indicating that subjects in this 
group may have adopted altered diecary patterns 
to include foods containing isoflavoncs. This 
occurred despite inclusion criteria requests that 
dietary patterns should not be altered throughour 
the course of the trial. 
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Number o( flushes 
Grune Score 
FSH(lU/l) 
SHBGPU/I) 
Maturation value 
Vaginal pH 

Urinary isoflavone (nfirtn.) 
KDL cholesterol (mmoVl) 



12 



12 

0 
12 

0 
12 

0 
12 

0 

12 
0 

12 
0 

12 



8.644.6 

5.814.5 (-35*) 
18.5 1 11.4 

9.9 ±5,5» H6%) 
75.9 ±26.6 
76.2 ±29.4 

64.7 ±62,2 
51.3417 
49.? ±7.8 
5.340.8 
5.440.7 
2,68 ±1.92 
3.6742V79 
1.0840.31 
1.13 ±0.28 



*.942.1 
4.94 4.8 (-29%) 

19.9 ±10-6 
11.2 48.BH<%) 
87.7 ±31.6 
82.24*0.2 
72.6428.2 
64,1±26.0 
49.4 3:2,2 
45.8414.1 
5.440.7 
5.140.9 
3.43 ±2.07 
9.40 ±5.67 
1.0540.40 
1.24 4 0.49* 



9.0 i 5.2 
5.9 44.6 M4%) 

19.9 4 4.4 
14.7416.8 (-26%) 
69.9124.9 
58.7422.3 
667128.7 
55.8 419.1 
51.141-7 
51.1419 
5.140.6 
5.04 0.8 
3,70 + 2.9* 
28.18417.52 
* 1.06 4 0.80 
1.19 ±0-40 



.„ ^M^* co week D, F5H, folRcl. afa*a« hormone; SHBG, sex norm 

high-density lipoprotein 



None of the biologM °< Wj 

activity measured, including PSH, SHBG and 
cUrructerie symptom scores, shewed any change 
with tune, compared to P^ An **£*; 
vaginal smears Showed no d.fferenee b tw«n 
the group, in vagin^ maturation value, although 
20* of the smear, were unable to be evaluated 
owing to severe atrophy. There was no Increase in 
vaginal acidity associated with «oflavone use 

<T SeramHDL cholesterol levels increased signifi- 
cantlv by 18% (p = 0.038) in subjects taking the 
3£ dose of &-nes. The results for iff mg 
did not differ from those for placebo. Total 
cholesterol and triglyceride levels could nor be 
accurately evaluated as the samples were collected 
in a non-fasting state. 



DISCUSSION 

The paucity of published data concerning the 
effects of isoflavones as ah Intervention in the 
treatment of menopausal symptoms, in the pres- 
nc of epidemiological data suggesting that these 
compounds may modify many P^H*" 
cesses including the menopause, former! the bas 
of the present study. A recent larger study has 
supMsted that isofUvones from soy protein may 
modify flushing frequency in women with severe 
flushing to a moderate digtcc («% rcduct-on in 
(lushes compared to 30% reduction .n the placebo 

group) ,J - 



A similar pattern was observed in the trial 
K pt«7here P An overs., decrease h jWUjg 
fluency in the treatment groups was matched by 
a large fall also in the control group The data 
rem thia study suggested that a trend towar * 
improvement on active med.car.on may have been 
objured by the large placebo effect andAeb.ghy 
variable responses to treatment apparent foe bo h 
h and active treatment, The decrease m 

flushing frequency in the placebo group should b* 
nterpreted with regard to the increase in urmary 
fofla'vone excretion in this group at trial e^ 
These effects may also be consistent Wld jlhj d« 
from small intervention rrials already pub luh d 
and represent placebo response and t,me effect.' . 

Closer scrutiny of individual data revealed 
*,ber difficulties within the control group . thtt 
Zy have altered the final analysis. Two sub,ec«s 
were suspected by the investigators of Chang 6 
the criteria on which flushing frequency was based 
when completing the diary cards, after enro lm n 
iM0 t he trial. Both subjects .mt.ated lengthy 
discussions at the enrollment 
completion of the weekly pre-mal flush co nt. 
Information and education of «h«e patient* 
P p M 7to have a lrered their perception of de«r- 
Sng or characterizing hot flushes In these two 
3cn«, there was a fall in flushing frequency 
E a week Of enrollment from more than ten 
Ses daily to one or two each day. Another 
in the placebo group grew alfalfa in her garden 
a „d consumed this while taking part m <hc 
trial, inadvettcotly incrcMinfi her isofbvonc 
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exposure. This was reflected by a t'\$t in the urin- 
ary isoflavone levels for this patient. The increased 
overall exposure to isoflavones noted In the urin- 
ary levels of the control group may have contrib- 
uted to the placebo response reported. However, 
the study was performed on an intenrion-to-rreat 
basis and, therefore, all subjects were included in 
the analysis. 

No differences between the control and the 
active groups were observed in the subjective 
scoring of menopausal symptoms. The Greene 
Climacteric Scale has been previously validated as 
an assessment cf menopausal symptoms. The 
Vasomotor Symptom Score assesses severity of 
vasomotor function as a numerical measure of 
occurrence; however,, it docs nor address subjeo 
" five assessment of the i ntensity of flushes or night 
^s weats.. L ack of effect is certainly an explanation, 
and inability to detect an effect it another. In 
addressing this issue, it Is appropriate chat ques- 
tionnaires used for subjective assessment of meno- 
pausal symptoms in future studies are capable of 
detecting changes in the intensity of symptoms as 
well as the frequency. 

While urinary levels of isoflavones increased in 
the active groups, there were subjects in both the 
40- and the 160-mg groups who had a fall in 
urinary isoflavone levels, compared to trial entry. 
Return of packaging suggested good compliance, 
and, while falls in the total urinary isoflavones 
with time may indicate poor compliance, they 
may also be indicative of individual variations in 
absorption profile, There are minimal pharmaco- 
kinetic data available for isolated isoflavone use in 
humans; however, preliminary data suggest indi- 
vidual differences in the metabolism of daidzein to 
its end-metabolites, equol and O-DMA 17 . Recent 
data suggesr that isoflavones are readily absorbed 
via the gut, and both daidzein and genistein serum 
leveb reflect, in a positive relationship, the oral 
dose consumed 11 . Of note in this recent trial is 
that equol was rarely detected in the utine of the 
study partem* while O-desmeth/I-angolensin 
levels appeared ro rise in these groups. 

The present study confirms the results of 
others, in that isoflavones have no effect on scrum 
levels of FSH and SHBC. The lack of cha ngc from 
baseline and between groups in hematological 
parameter*, liver enzymes and proteins suggests 
that the doses used in che study cause no gross / 
abnormalities in hematological and liver function 
in the short or medium term. Dcbare has also 
ensued over isoflavone effects on vaginal epithe- 
lium and pH, used as biological indicators of 
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estrogen activity. The ptcsent data suggest that 
isoflavones have no effect on vaginal epithelium 
or vaginal pH. 

The hypoeholcstcrolcmic effects of dietary soy 
protein have been previously demonstrated. In a 
meta-analysis of dietary soy prorein and the 
effects on serum lipids, Anderson and colleague* 
showed a statistically significant decrease in total 
cholesterol and low-density lipoprotein (LDL) 
cholesterol levels in hypercholesrerolemic sub- 
jects 1 *. In this analysis, there was a non-significant 
trend towards a rise in HDL cholesterol. The 
authors suggested that 60-70% of the effects on 
serum lipid levels by soy protein are as a result of 
the presence of isoflavones la the soy prorein. As 
the lipid levels were assessed on a post hoc basis 
m the present study and were collected in the 
non-fasting state, LDL cholesterol levels were not 
determined. The rise in HDL cholesterol of 18.1 % 
seen in the 40-mg Pxomensil group may represent 
a window effect. There may be a response to low 
levels of isoflavones, with diminution or loss of 
the effect as serum levels increase. 

The present study emphasizes many of the 
problems with pharmaceutical-style intervention 
studies using naturally occurring dietary com- 
pounds. There k a need for further larger studies 
investigating the areas of clinical effectiveness of 
isoflavone supplementation in the treatment of 
menopausal symptoms. Initial indications of bio- 
logical activity require appropriate assessment 
of pharmacokinetic properties and dose-response 
relationships. Although these compounds may 
well play a complementary role in the treatment 
of menopausal symptoms and disease associated 
with estrogen deficiency, issues concerning dose-* 
response relationships, therapeutic variability and 
Side-effect profiles at these doses, and effects 
on long-term diseases associated with estrogen 
deficiency, remain to be addressed. 

ACKNOWLEDGEMENTS 

The authors would like ro thank Professor 
L. Howes for his advice upon review of this 
article. 

Conflict of Interest J.A.E. Is a consultant for 
Novogen Ltd. J.B.H. id currently employed by 
Novogen Ltd as a research scientist but was nor 
employed by the company at the time of the srudy. 
D.C.K. nil. 

Source of. funding This study was sponsored by * 
Novogen Led, Sydney, Australia. 



I. •-■ U II. L\<\>'J M ; 10 



» s 115111 P. / 



Effect of Promenstf™ on rmnopausot symptoms 



Knight 



Howes end Eden 



References 



1, Sturdec D t Brincat M. The hot flush, In Studd 
jW, Whitehead Ml eds. TAe Menopause, 
Oxford: Blackwcll Scientific Publications, 1988: 
24-42 

Z. Hahn RG. Compliance consideration* with 
estrogen replacement; withdrawal bleeding and 
other factor*. AmJObttet Gynecol 1989,161; 
1854-B 

3. Boulet Mj, Oddens BJ, Lchert P, Veracr HM, 
Visser A - Climacteric and menopause in seven 
sooth-cast Asian countries. Maturitas \$SA\\% 
157-7* 

4. McCarthy T, The prevalence of symptoms in 
menopausal women in the Far East: Singapore 
segment. Maturitas 1994;19:199-204 

5. Aldcrcreun H, Haroaiainen E, Gorbach S, 
Goldtn B, Dietary phytoestrogens and the meno- 
pause in Japan [Letter], lancet 199*339:1233 

6. Knight DC, Eden JA. A review of the clinical 
effects of phytoestrogens Obstet Gynecol 1996; 
87:897-204 

7. Price KR, Fenwick GR. Naturally occurring 
estrogens in foods - a review. Food Adda 
Coniam 1985;2:73-106 ' 

8. Axclson M, Sjovall J, Gustafsson BE, Setchdl 
KDR- Soya - a dietary source of the non-steroidal 
estrogen equol in man and animals. / Endocrinol 
1984*102:49-56 

9. Morton MS. Determination of ItgnanG and iso- 
flavonolds in human female plasma following 
dietary supplementation./ Endocrinol 1994;142: 
251-9 

10. Cassidy A, Bingham S, Sctchell KDR. Biological 
effects of a diet of soy protein rich in isoflavones 
on the menstrual cycle of premenopausal women, 
Am / Gin htutr 1994;60:333-40 



IL Coward L, Barnes NC, Setchcll KDR, Barnes S. 
The Woflavones geniswin and daidiein In soybean 
foods from American and Asian diets. / Agrtc 
WCJb e ml993i41:l96W 

12. Aldercicutz H. Western diet and Western 
diseases: some hormonal and biochemical mech- 
anisms and associations. ScandjOin lab Invest 
l990;201:S3-23 

13 Koss LG. Cytological evaluation of the endocrine 
sums of the woman. In Koss LG, ed. Di^nosuc 
Cytology and its Hhtop'thologicdt Bat*s> 3rd 
edn, Phaadalphia: JB Uppincort Co., 1979;Z0S 

14. Franke AA, Custer LJ, Cerna CM, Narala 
Rapid HPLC analyst! of dietary phyto estrogens 
from legumes and from human urine. Proc 5oc 
Exp Bio! M*/ 1995;208:18-26* 

15 Albcxtazzi P, Pansint F f Bonaccorsi G> Zanotu L, 
Forini E, dc Aloysio D, ttc effect of dietary soy 
supplementation on hot flushes, Qbsut Gynecol 

1998;9U-U nt ^ „. 

16. Murkics At, Lombard C, Strauss BJC, Wilcox 
G, Burger HG, Monon MS, Dietary flour supple^ 
mentation decreases postmenopausal hot 
flushes effect of soy and wheat Maturitas 1995; 
2H89-95 

17. Kelly GE, Joannou GE, Recder AY, Nehon C, 
Waring MA. The variable metabolic response to 
dietary isoflavonei inhurnaos. VtocSqc Exp Biol 
Med 1995;208:40-3 . 

18. Howes JB, Eden JA, Howes L Acute and chronic 
pharmacokinetics of daidiein and gtnjstem in 
man. Presented at the St George Hospital Scien- 
tific Symposium* Sydney, Australia, 1997: abstr 

19. Anderson Jtf, Johnstone BM, Cook-Newell ME. 
Meta-analysis of the effects of soy protein intake 
on serum lipids. XEngtjMed 1995*33 3:276-82 




MATURITAS 

THE EUROPEAN 

CTCB ., Irn MENOPAUSE 
cLSEYIER Maturitas 42 (2002) 187-193 JOURNAL 



www.elsevier.com/locate/maturitas 



Review 

Isoflavones from red clover (PromensiP) significantly reduce 
menopausal hot flush symptoms compared with placebo 
Peter H.M. van de Weijer a - b , Ronald Barentsen** 

• Department of Obstetrics and Gynecology, Vrtje University Medical Centre, Amsterdam, The Netherlands 
Department of Obstetrics and Gynecology, (kite Hospital Apetdoom, The Netherlands 
Received 18 October 2001; received io revised form 9 April 2002; accepted 6 May 2002 



Abstract 



N 2 ^ A T rf 6 and <> f a red clover isoflavone dietary supplement (Promensil 

In thTl^;^ thC ^ in h0t flUsh ****** m POStmenopauLl women A/S 

mS^^ Tt p!aCe ^ ntr0,Icd triaI 30 wo ™ ™ than 12 months amenorrhea and 
expenencing more than five flushes per day were enrolled. All received single blind placebo tablets for 4 weeks and 

T^S^ ' ran t m ^ t0 f h " °< 80 *» • totar .2 weeks EfTl^cy was^ne^ifred 

KSlS? *3 f **** " GreCnC CUmaCteric ** &~ During the 

In irtl^T 1!- f bo . the / r «» uc ° c y of flushes decreased by 16V. During the subsequent double blind phasT 
a further, stately significant decrease of 44% was seen in isoflavones group (?<00l) whereas no E 
reduction occurred within the placebo group. TT,e Greene score decreased in ^^^y^^^l 

ThnT^ ^KS^r ^ t ^ UCU ° n : a b0t . flUSheS ff0m baseUnc * At end ° f thc st ^ there was a signTfic^t d^ 
— T fJ?« ^ and plaab0 <l™raUn g the effectiveness of ftomensflIX 

management of hot flushes. O 2002 Elsevier Science Ireland Ltd. All rights reserved. " ™ 

Keywords: Menopause; Isoflavone; Phytoestrogen; Hot flush 



1. Introduction 

Menopausal symptoms, especially hot flushes, 
have been reported to vary between countries. 
Postmenopausal women in Europe and North 
America report an incidence of hot flushes as high 

as 70-80% while women in Japan, China and 
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Southeast Asia, report the rate of 25 [1], 18 [2] 
and 14% [3], respectively [4). It has been specu- 
lated that these differences may be due to estro- 
genic plant compounds in their diets. Traditional 
diets in South American, Mediterranean and 

Asian countries are high in many different vari- 
eties of legumes [5]. One such group of plant 
compounds, which are present in legumes, is the 
isoflavones. Isoflavones are molecules with similar 
spatial chemical structures to steroids. They have 
been shown in vitro to bind and interact with the 
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estrogen receptor (ER), predominantly the ER 
beta form of the receptor, and exert a weak 
estrogenic effect [6]. Isoflavones are now being 
extracted and produced as dietary supplements 
for a variety of indications, some of which are 
currently treated predominantly with steroidal es- 
trogens. The study medication (Promensil) is a 
standardized extract of red clover isoflavones that 
has passed independent testing for label accuracy 
Each table* delivers 40 mg of formononetin. 
daidzein, biochanin and genistein [7] in the bio- 
logically active aglycone forms. 

Randomized placebo-controlled studies are nec- 
essary for proof of any pharmacological effect 
Ttos is especially true when testing products for 
indications that have a potentially high placebo 
effect There have been conflicting reports on the 
efficacy of such products for the treatment of hot 
flushes [8-11], Differences could be attributed to 
poor study design with low patient numbers, lack 
of control of dietary intake of isoflavones and 
inclusion of patients with too few hot flushes per 
day at baseline. Recently studies have adopted 
more stringent selection criteria [12,13], such as 
more than five hot flushes per day at randomiza- 
tion, a criterion that has also been used in hor- 
mone replacement therapy (HRT) studies [I4J. 

This study was designed to investigate the effi- 
cacy m reduction of the number of hot flushes in 
Dutch postmenopausal women with a standard- 
ized isoflavone preparation. Hot flushes are the 
principal menopausal symptom of concern in 

Dutch postmenopausal women [15]. It has also 
been established that in The Netherlands the diet 
is generally low in legumes [16], which may make 
it easier to control the dietary isoflavone intake of 
the participants. 

2. Methods 
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2.1. Study design 
This study was double blind, randomized 

placebo-controlled trial with a single blind, 4 
weeks, placebo screening phase. The local Ethics 
Committee approved the protocol and partici- 
pants gave informed consent before the start. 



Participants were given a list of 'foods to avoid* 
which included legumes and isoflavone supple- 
ments. They were instructed to record the number 
of hot flushes each day throughout the study on a 
diary and to score a list of 21 symptoms [17] as 
non-existent, mild, moderate or severe. The base- 
line hot flush count was calculated as the average 
count of the last 7 days from the 4 weeks screen- 

mg phase. Only the number of hot flushes were 

used as an inclusion criteria, not the severity of 
hot flushes. Women with an average of more than 
five hot flushes per day were then randomized to 
either two tablets (Promensil, 40 rrig) or two 
placebo tablets, and were instructed to take these 
tablets every morning for the entire 12 weeks 
Both types of tablets (active and placebo) were in 

identical in size, color, and weight. During the 4 
weeks run-in phase only placebo tablets were used 
(single blinded). 

The isoflavones in the active tablets were manu- 
factured from three varieties of red clover using a 
standardized extraction and blending process to 
obtain a proprietary ratio of daidzein, genistein, 
biochanin and formononetin. A 24 h urine speci- 
men was collected at screening (visit 1), before 
randomization (visit 2) and at study end (visit 3) 
All study medication for the second phase of the 
study was numbered by the Hospital Pharmacy. 
Each batch number was put in a blank sealed 
envelope. All envelopes were shuffled and then 
again numbered from 1 to 36 on the outside and 
handed over to the study nurse who gave out 
envelopes in successive numbers. Participants 
took their envelope to the pharmacy where the 
number in the envelope was matched with the 
batch number on the medication. Inclusion would 
stop at either 30 participants included or after 6 

months of active screening. In total 30 numbers 
were given out after 6 months screening. 

2.2. Study participants 

Thirty symptomatic postmenopausal women 
aged 49-65 years were recruited into the study! 
Postmenopause was defined as at least 12 months 
amenorrhea. Women were excluded if they re- 
ceived HRT or antibiotics within 12 weeks of 
study entry, had undiagnosed vaginal bleeding. 
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active liver or renal disease, a history of allergy 
for foodstuffs or a previous history of malig- 
nancy, cardiovascular disease or thrombo- 
embolism. 

13. Urinary isqflavone analysis 

The total volume of the 24 h specimen was 
measured and recorded before a 100 ml aliquot 
was collected and stored at - 8 °C The frozen 
samples were shipped on dry ice and assayed at 
Novogen Laboratories (North Ryde, Australia) 
using high performance liquid chromatography 



2.4. Statistical analysis 

Study data were analyzed using Statistics for 
Windows 5.1 (Statsoft Inc., Tulsa, OK, USA) and 
SAS for Windows. Differences in baseline 

parameters were tested using two sample r-tests. 

Fisher's Exact test was used to test the propor- 
tions of participants in each treatment group who 
were above or below the overall median percent- 
age change in hot flush count from the week prior 
to randomization to week 4, 8 and 12 (study end). 
The median was used because the data were not 
normally distributed, and the median therefore, 
provided a more accurate representation of the 
data. Efficacy data recorded after randomization 
were used for analysis. The evaluable sample in- 
cluded 11 datasets from the placebo group and 15 
datasets from the isoflavones group. Analysis was 
according to Intent-to-Treat (ITT). 



3. Results 

Forty-two women were screened and 30 were 
randomized during the 6 months screening period 
(16 to active treatment and 14 to placebo). Six 
participants were ineligible due to < 5 hot flushes 
per day, four did not return to the clinic and two 

recorded inadequate data on the diaries. The age, 

weight, height and body mass index (BMI) of the 
randomized group are shown in Table 1 and show 
no significant differences between the two groups 
at randomization. Three women withdrew from 
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the isoflavone group and three from the placebo 
group. Principal reason for withdrawal was lack 
of efficacy. Tolerability was generally good and 
the active group showed no more side effects than 
the placebo group. 

II Hoi flushes 

There was no difference in the hot flush count 
between the two groups at baseline. The primary 
endpoint assessed was the reduction in hot flushes 
from baseline to 12 weeks treatment. In the single 
blind run-in, for all patients, there was a median 
decrease in the number of hot flushes from 6 to 5 
( - 16.7°/o). When the results from the 4 weeks 
run-in were grouped according to the prospective 
treatment or placebo arm in the double blind 
phase, there was no statistically significant differ- 
ence in decrease of hot flushes for the group later 
randomized to isoflavones than for the group 
later randomized to placebo group. 

The median values for the percentage change 
throughout the 12-week study for the placebo and 
isoflavones treated groups of the double blind 
phase are shown in Fig. 1. 

The median percentage change of hot flushes 
for placebo remained close to baseline over the 12 
weeks, while the median change for isoflavones 
reduced by 44% over the same period. The 
sharpest decline occurred between weeks 1 and 3 
with a decrease of -33%. Hot flushes continued 
to decrease to a maximum of - 56% at week 10, 
and then leveled at -44% at weeks 11 and \2. 
Fisher's exact test demonstrated significance at 

Table 1 



Baseline characteristics or study participants 





Placebo (n - 14) 


80 mg 


P* 






Promensil 








(ff-16) 




Age at trial 


52.5 ±5.2 yeans 


54.2 ±7.4 years 


0.2 


start 






Weight 


67.8 ±8.8 kg 


70.6±I5.2kg 


0.56 


Height 


165.2 ±6.7 cm 


163.4 ±5.8 cm 


0.44 


BMI 


24.8 ±3 


26.4 ±5.4 


0.35 



Values are given as mean ± SD. 
• P values calculated from Student's Mest. 
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Fig. I. Median percentage change in hot flushes during the 12 
week5 double blind phase*. 'Median values for all data at 
W4 = 0. m « - 22.6 and W12 « - 26.7%. The difference in 
the proportion of patients above and below the median was 
tested at weeks 4. 8 and 12. It was significant using the Fisher's 
Exact Test between placebo and active at weeks 8 and 12 
[P = 0.0154). 

week 8 for a median of -22.5% change in hot 
flushes from baseline (i> = 0.0154) and week 12 
for the median of -26.7% change (P« 0.01 54) 
Only two of 11 (18%) placebo participants re. 
sponded below the median, while 11 of 15 (73%) 
isoflavone users responded at week 12. The 
mean values for the hot flush count are shown in 
Table 2. 

3.2. Greene score 

Overall menopausal symptoms, as measured by 
the Greene score, were observed to be slightly 
reduced in the active group while the overall score 
for the placebo group slightly increased (Table 2). 

Table 2 

Change in Greene score and hot flush count 



The difference between groups was not large 
enough to reach a level of significance. 

3.3. Urinary isoflavone excretion 

Total isoflavone excretion did not change sig- 
nificantly among women in the placebo group, 
however excretion or total isoflavone increased 
significantly for women in the active treatment 
group from baseline to study end (/> = 0.0005); 
and from randomization to study end (/> = 0027> 
(Table 3). ' 

Data was graphed for the individual and total 
isoflavone levels against the mean hot flush count 
for the week at which urine was collected. There 
were three urine collections per participant. Total 
urinary isoflavone excretion (mg/24 h) values 
against the hot flush count (per 24 h) are shown 
as Fig. 2. Statistical or correlation analysis was 
not appropriate because the data were not inde- 
pendent. Graphical representation of each indi- 
vidual isoflavone against the hot flush count 
revealed similar trends but are nor shown. 



4. Discussion 

This study demonstrates that following 12 
weeks treatment with 80 mg isoflavones (Promen- 
sil) the hot flush count reduced by 44% while 
there was no further change in hot flush frequency 
of the placebo group. The difference was statisti- 
cally significant at both weeks 8 and 12. Other 
menopausal symptom studies have revealed a high 



Randomization 



Week 4 



Week 8 



Week 12 



Greene score 
Placebo (n= H) 
Promensil (n- 15) 
Hot flushes 
Placebo (n a It) 
Promensil 15) 



13.75 ±9.5 
12.5 ±11.2 

5.75 ±5 
5.43 ±2.6 



15.08 ±12.87 
1 1.73 ±8.06 

5.32 ±3.3 
4.53 ±3.4 



13.45 ±11.6 
11.27 ±8.5 

5.9 ±4.9 
3.74 ±19 



14.55 ±11.8 
10.9 ±9.89 

6.04 ±5.5 
3-35 ±3 



HoX^T^ * * ?' ^ GfttnC SC ° rc H 8 mcasure ' which **■ i^Iude the number of hot flushes 

Hot flushes are shown separately and are the weekly average of the number of hot flushes per day. 
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Table 3 



Mean ^oflavonc excretion (mg/24 h) by treatment group at baseline, week 4, and end of study (week 



12) 



Baseline 



Randomization 



Week 12 



Placebo ( ± SD) 
Pfomensi](±SD) 



0.3 ± 0.6 
0.3 ±0.5 



u ±2 
1.8 ±3.3 



NS 
NS 



2.7 ±4.2 
5.2 ±3.8 



NS 

cocos^ 



SD. standard deviation; NS, not signiacant from baseline. 
"Significant difference from baseline (Student's Mestjt. 

placebo efTect [20]. Use of a placebo tablet during 
the run-in phase to identify participants that 
might be partial to its influence has been sug- 
gested as a way of normalizing the study group by 
accounting for potential spurious inaccuracies at 
the outset. The handling of the study in this way 
may allow one to better concentrate on the out- 
comes as treatment specific effects. This strategy 
has been employed in studies of hypertension [21], 
diabetes [22J. asthma [23]. premenstrual syndrome 
[24], and psychological studies [251. The lack of 
placebo effect during the double blind treatment 
phase may be explained by the 16% reduction of 
hot flushes occurring during this type of run-in 
phase which is equivalent to the level of the 
placebo effect on hot flush reduction in other 
studies using non-prescription therapies [8.10]. 

While only 18% of the placebo participants 
reported less severe hot flushes after 12 weeks. 
73% of the Promensil participants reported an 
improvement at weeks 8 and 12. These results 
were confirmed by the study of Jeri and Romana 
[12] where the treatment group reported a statisti- 
cally significant reduction of 43.9% in the fre- 
quency of hot flushes per day compared to 5.5% 
in the control group. Other factors, which may 
have contributed to the results of the current 
study when compared to other studies that were 
done with isoflavones, are that in this study 80 mg 

of isoflavones per day was used, while in other 
studies 40 mg was given. Also the entry criteria of 
more than five hot flushes per day rather than 
three might have been of influence. The only 
study using a soy preparation and showing a 
statistically significant result did include women 
with at least seven hot flushes per day [26]. Draw- 
backs in prior negative, placebo-controlled, trials 
with Promensil [8,9] might have been that in these 



studies mildly symptomatic or perimenopausal in- 
dividuals were included and that the dietary in- 
take of isoflavones was not controlled. We believe 
the latter to be an important point as in order to 
attribute any improvement of the measured symp- 
tom; subjects must not be allowed to obtain 
isoflavones externally during the placebo phase. 
Part of the apparent placebo effect in many previ- 
ous trials of hot flush incidence has been at- 
tributed to inadvertent or deliberate intake of 
isoflavone-rich foods during the trial period, even 
when a higher dose of 160 mg per day is used [9], 
In this trial, the absence of a placebo effect at 
weeks 4, 8, and 12 is consistent with this proposi- 
tion as the intake of isoflavone-containing foods 
was strictly controlled in the placebo group and in 
any case the Dutch population have low back- 
ground levels of isoflavones in their diet. Studies 
of prescription products generally are not affected 
by these considerations, as potential participants 
in placebo groups would not have access to the 
test compounds from the natural environment. A 
further potential confounding factor was raised in 
a report of a recent estrogen trial, which reported 
that perimenopausal women have a higher 
placebo effect than postmenopausal women [27]. 
Such issues must be taken into consideration 
when designing any study assessing the effective- 
ness of dietary supplementation. Results of previ- 
ous clinical studies assessing the effects of 
isoflavones on menopausal symptoms have been 
varied but there has been epidemiological, anec- 
dotal and clinical evidence to support the use of 

isoflavones for hot flushes. Although, the efTects 

in this regard have not been as profound as those 
observed with HRT, it is important that there has 
been no evidence of adverse estrogenic effects on 
the endometrium with red clover isoflavones 
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(18.28], alleviating concerns of undesirable side 
effects associated with these prescription thera- 
pies. A recent single case report of a woman 
diagnosed with endometrial cancer and a history 
of taking supplements (some possibly containing 
phytoestrogens) suggested that additional research 
is needed concerning endometrial safety [19]. 

Since isoflavone bioavailability varies between 
individuals and access to food-sourced isoflavones 
is difficult to control, a more accurate way of 
demonstrating the physiological effectiveness of 
isoflavone-based therapies may be through ana- 
lyzing excretion (as a reflection of intake) versus 
specific symptom or laboratory parameters. The 
graph shows that participants, who absorbed and 
metabolized greater amounts of isoflavones, had 

lower hot flush counts. This has also been re- 
ported in another red clover study [8J and in a 
more recent Japanese community-based prospec- 
tive study [29]. Different reasons may account for 
the variability in absorption [30]. Some studies 
have shown that people with higher dietary in- 
takes of carbohydrates and less fat produced 
higher levels of metabolites [31], Gut flora are also 
an important part of isoflavone metabolism as 
bioavailability depends on an individual's gut mi- 
croflora [32]. It would be interesting to assess in 



larger future studies the relationship between 
isoflavone correlations and menopausal symp- 
toms. This study indicates the view that the use of 
a red clover isoflavone dietary supplement is effec- 
tive in alleviating the acute hot flush symptoms of 
menopause. While isoflavones can be obtained 
from the diet, dietary modification is a difficult 
option because of the need to ingest large quanti- 
ties of legume food plants and the variability in 
intake. Although, a range of isoflavone dietary 
supplements are now available, those produced 
from red clover offer the benefit of containing all 
four important isoflavones and Promensil pro- 
vides these in a form standardized with respect to 
concentration and ratio. 
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HOT FLASHES ARE THE PRIMARY 
reason that women seek 
medical attention for meno- 
pausal symptoms. The re- 
cent results from the Women's Health 
Initiative 1 and long-term follow-up from 
the Heart and Estrogen/progestin Re- 
placement Study 2 - 5 demonstrating an in- 
creased risk of cardiovascular disease and 
breast cancer among women random- 
ized to hormone therapy are likely to re- 
duce the use of hormones for relief of 
menopausal symptoms. Dietary supple- 
ments containing isoflavones derived 
from soy or red clover are heavily mar- 
keted as alternative treatments for meno- 
pausal symptoms. In Asia, only 10% to 
20% of women experience hot flashes 
compared with 70% to 80% of women 
in Western countries. 4 " 7 A popular hy- 
pothesis to explain this difference is that 
isoflavones found in soy, a staple in the 
traditional Asian diet, influence the 
body's response to the changing hor- 
monal levels of menopause. 8 Isofla- 
vones are polyphenol compounds struc- 
turally related to estrogens that have 
been shown to bind to estrogen recep- 
tors 9 and appear to act as partial ago- 
nists in some tissues and antagonists in 
others. They have a higher binding af- 
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Context Clinical trials demonstrating increased risk of cardiovascular disease and breast 
cancer among women randomized to hormone replacement therapy have increased 
interest in other therapies for menopausal symptoms. Dietary supplements contain- 
ing isoflavones are widely used as alternatives to hormonal therapies for hot flashes, 
but there is a paucity of data supporting their efficacy. 

Objective To compare the efficacy and safety of 2 dietary supplements derived from 
red clover with placebo in symptomatic menopausal women. 

Design, Setting, and Participants Randomized, double-blind, placebo- 
controlled trial of menopausal women, aged 45 to 60 years, who were experiencing 
at least 35 hot flashes per week. The study was conducted between November 
1999 and March 2001 at 3 US medical centers and included women who were 
recently postmenopausal (mean [SD], 3.3 [4.5] years since menopause) experienc- 
ing 8.1 hot flashes per day. Women were exluded if they were vegetarians, con- 
sumed soy products more than once per week, or took medications affecting isof la- 
vone absorption. 

Intervention After a 2-week placebo run-in, 252 participants were randomly as- 
signed to Promensil (82 mg of total isoflavones per day), Rimostil (57 mg of total iso- 
flavones per day), or an identical placebo, and followed-up for 12 weeks. 

Main Outcome Measure The primary outcome measure was the change in fre- 
quency of hot flashes measured by participant daily diaries. Secondary outcome mea- 
sures included changes in quality of life and adverse events. 

Results Of 252 participants, 246 (98%) completed the 12-week protocol. The re- 
ductions in mean daily hot flash count at 1 2 weeks were similar for the Promensil (5. 1 ), 
Rimostil (5.4), and placebo (5.0) groups. In comparison with the placebo group, par- 
ticipants in the Promensil group (41 %; 95% confidence interval [CI], 29%-51 %; P=.03), 
but not in the Rimostil group (34%; 95% CI, 22%-46%; P=74) reduced hot flashes 
more rapidly. Quality-of-life improvements and adverse events were comparable in 
the 3 groups. 

Conclusion Although the study provides some evidence for a biological effect of 
Promensil, neither supplement had a clinically important effect on hot flashes or other 
symptoms of menopause. 



JAMA. 2003.290:207-214 



www.jama.com 



Author Affiliations: Division of General Internal Medi- 
cine {Dr Tice). Prevention Sciences Croup (Drs Black- 
well and Cummings), Department of Medicine (Drs 
Tice, Blackwell. and Cummings), University of Cali- 
fornia, San Francisco; Division of Epidemiology, School 
of Public Health, University of Minnesota and Divi- 
sion of General Internal Medicine, and Department 
of Medicine, Veterans Affairs Medical Center, Min- 
neapolis (Dr Ensrud); Division of Research, Kaiser 



Permanente Medical Care Program, Oakland, Calif (Dr 
Ettinger); Preventive Intervention Center. Depart- 
ment of Epidemiology. University of Iowa, Iowa City 
(Dr Wallace). 

Corresponding Author and Reprints: Jeffrey A. Tice, 
MD, Division of General Internal Medicine, Univer- 
sity of California, 1701 Divisadero St, Suite 554, San 
Francisco, CA 94143 (e-mail: jtice@medictne.ucsf 
.edu). 



(Reprinted) JAMA, July 9, 2003— Vol 290. No. 2 207 



Downloaded from www.jama.com , on June I, 2005 



PHYTOESTROGENS FOR TREATMENT OF HOT FLASHES 



finity for estrogen-receptor p than for es- 
trogen-receptor a. 10 " 12 

Dietary supplements containing iso- 
flavones from soy or red clover are 
widely marketed for menopausal symp- 
toms and are increasingly being used 
by women in the United States as an al- 
ternative to estrogen. 1316 Most pub- 
lished studies of isoflavones for relief 
of menopausal symptoms have inves- 
tigated the effectiveness of soy prod- 
ucts. 17 * 28 Dietary supplements derived 
from red clover contain additional iso- 
flavones (biochanin A, formononetin) 
not found in soy, which may have ad- 
ditional biological activity. On the other 
hand, red clover lacks components of 
soy that may contribute to soy's bio- 
logical effects. There are few pub- 
lished data 29 ' 33 and no published large 
clinical trials on the effects of these com- 
pounds on menopausal symptoms and 
quality of life. Furthermore, many cli- 
nicians and the public have expressed 
concern about the safety of dietary 
supplements. 

We initiated the Isoflavone Clover 
Extract study to investigate whether 2 
dietary supplements derived from red 
clover were safe and more effective than 
placebo at reducing hot flashes and im- 
proving menopausal quality of life in 
symptomatic postmenopausal women. 

METHODS 
Participants 

Women were recruited at 3 academic 
clinical research sites located in Oak- 
land, Calif; Minneapolis, Minn; and 
Iowa City, Iowa. The study was admin- 
istered through a coordinating center 
at the University of California, San 
Francisco. The institutional review 
boards at each clinical site and at the 
coordinating center approved the study 
protocol. All participants gave written 
informed consent. 

Women were recruited from the gen- 
eral population through newspaper and 
radio advertising, flyers posted in clin- 
ics and at health fairs, and directed mail- 
ings. Participants were enrolled be- 
tween November 1999 and November 
2000. All participants were aged 45 to 
60 years, experiencing at least 35 hot 
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flashes per week, and had a follicle- 
stimulating hormone (FSH) level of 30 
mlU/mL. Eligible women had either 
documented bilateral oophorectomy or 
at least 2 consecutive months of amen- 
orrhea prior to enrollment with at least 
6 months of amenorrhea in the year 
prior to entry. Women were excluded 
from the study if they were vegetar- 
ian, consumed soy products more than 
once per week, took medications af- 
fecting isoflavone absorption (antibi- 
otics, antacids) or hormonal prepara- 
tions during the 3 months prior to 
enrollment, had significant gastroin- 
testinal disease, drank more than 2 al- 
coholic beverages per day, were aller- 
gic to red clover, were regular users of 
dietary supplements containing isofla- 
vones, or consumed less than 80% of 
the expected study tablets during the 
2-week placebo run-in period. 

Study Supplements 
and Randomization 

The 2 study supplements, Promensil 
and Rimostil, and identical placebo 
were prepared by the manufacturer 
(Novogen Ltd, Sydney, Australia) and 
sent to a central research pharmacy for 
packaging and labeling. The central 
pharmacy was not involved in the study 
design or participant monitoring. Pro- 
mensil contains a higher proportion of 
biochanin A and genistein. Rimostil 
contains a higher proportion of for- 
mononetin and daidzein. An indepen- 
dent laboratory (Sigma Pharmaceuti- 
cals, South Croydon, Australia) verified 
the contents of the study tablets. Pla- 
cebo tablets contained less than 0.04 mg 
of total isoflavones per tablet; Promen- 
sil tablets contained an average of 41.0 
mg of total isoflavones (range, 37.0- 
43.0 mg); and Rimostil tablets con- 
tained an average of 28.6 mg of total 
isoflavones (range, 25.6-31 .4 mg). Par- 
ticipants were instructed to take 2 tab- 
lets once daily. 

The randomization schedule was pre- 
pared by the central pharmacy using 
computer-generated randomization in 
blocks of 6, stratified by clinical site. 
The allocation schedule was main- 
tained at the pharmacy. Each site re- 
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ceived numbered containers and 
distributed them sequentially at ran- 
domization. The clinical center prin- 
cipal investigators, their staff, the par- 
ticipants, and the coordinating center 
principal investigator and staff were all 
blinded to treatment allocation until the 
last participant completed her close- 
out visit and the data clean-up was 
finished. 

Measurements 

Staff from each of the clinical sites at- 
tended a training session organized by 
the coordinating center to ensure stan- 
dard administration of the study proto- 
col and to certify staff on measurement 
techniques. Participant eligibility, ac- 
cording to the selection criteria previ- 
ously described, was assessed at an ini- 
tial screening telephone call and 2 clinic 
visits. At the first clinic visit, weight, 
height, pulse, and blood pressure were 
measured according to a standard pro- 
tocol. Body mass index (BMI) was cal- 
culated as weight in kilograms divided 
by the square of height in meters. De- 
mographics, reproductive history, smok- 
ing, and alcohol consumption were as- 
sessed by participant self-report. A 
supply of placebo tablets was distrib- 
uted for a 2-week run-in phase. The par- 
ticipants were informed that the run-in 
tablets were placebos and were the same 
as those that were to be used in the main 
study. At the end of the run-in phase, 
baseline questionnaires and physical ex- 
amination were completed. A 24-hour 
urine sample was collected and willing 
participants, who were at least 80% com- 
pliant with the run-in regimen, were ran- 
domized to receive a dietary supple- 
ment or placebo. 

Participants were contacted by tele- 
phone at 1,4, and 8 weeks to encour- 
age compliance, assess adverse effects, 
verify concurrent medications, and ob- 
tain follow-up information on hot 
flashes and other symptoms. At 12 
weeks, the trial participants returned to 
the clinic sites for a full evaluation in- 
cluding repeat of the quality-of-life mea- 
sures, physical examination, blood 
draw, and 24-hour urine collection. 
Compliance was assessed by pill count. 
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Women participating in the study 
were given hot flash diary cards to rec- 
ord the number of hot flashes and night 
sweats they experienced on a daily ba- 
sis. 31 Hot flash counts were averaged for 
each week. If more than 3 days during 
a week had missing data, the average 
for that week of the study was treated 
as missing. 

Changes in quality of life were as- 
sessed using the Greene Climacteric 
Scale, a validated instrument for women 
experiencing symptoms attributed to 
menopause." This instrument has 6 
subscales specifically designed to as- 
sess menopausal symptoms. The 
Greene questionnaire was completed at 
randomization and at 1,4, 8, and 12 
weeks after randomization. 

Fasting serum, 24-hour urine collec- 
tions, and second morning void urine 
specimens were collected prior to ran- 
domization and at study closeout. All 
specimens were aliquoted at the clini- 
cal sites, frozen at -80°C, and sent to a 
central laboratory for storage (Eso- 
terix Inc, Calabas Hills, Calif). Paired 
24-hour urine specimens were ana- 
lyzed for isoflavone excretion (genis- 
tein, daidzein, biochanin A, for- 
mononetin, o-desmethyl-angolensin, 
and equol) by laboratory personnel 
blinded to treatment allocation (Aus- 
tralian Government Analytical Labo- 
ratories, Canberra). Total isoflavone ex- 
cretion was calculated as the sum of the 
individual isoflavone excretion 
amounts. 

Statistical Considerations 

We hypothesized that the isoflavone 
supplements would be more effective 
than placebo in reducing hot flashes. 
The study was designed to have 90% 
power to detect at least a 15% greater 
reduction in hot flash frequency in the 
active treatment arms compared with 
the placebo arm. We assumed that 
women taking placebo would have a 
25% decrease in the number of weekly 
hot flashes. 

We analyzed differences in rate of 
change of weekly hot flash counts over 
the 12-week treatment period using a 
random coefficients regression model 
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with a quadratic effect for each treat- 
ment through time. Each participant had 
her own random intercept and slope. 
Separate analyses were done compar- 
ing each phytoestrogen supplement wi th 
placebo. No analysis combining the 2 ac- 
tive treatment arms was planned or per- 
formed. The primary analysis was an in- 
tention-to-treat analysis that included all 
patients who were randomized. No ad- 
justment for baseline covariates was 
planned for the primary analysis. Mod- 
els were also analyzed including covar- 
iates known to be associated with hot 
flashes. A secondary per protocol analy- 
sis was performed, which included only 
participants who had hot flash count 
data available for the 1 2th week after ran- 
domization, who had at least 80% com- 
pliance with study tablets by pill count, 
and whose total isoflavone excretion was 
less than 1 mg/24 hours at baseline and 
remained less than 1 mg/24 hours at 
closeout (placebo group) or was more 
than 1 mg/24 hours (phytoestrogen 
groups). The remaining prespecified 
subgroups were time since menopause 
(5 years vs >5 years), BM1 (median vs 
>median), and FSH level (median vs 
>median). They were analyzed to iden- 
tify women who might particularly ben- 
efit from either phytoestrogen supple- 
ments. Because isoflavone excretion was 
not normally distributed, Spearman cor- 
relation was used to assess the associa- 
tion of change in hot flash number with 
change in urinary isoflavone excretion. 

Scores for the subscales of the Greene 
Climacteric Scale were calculated using 
the standard method described by 
Greene, 35 Data are reported using the last 
observation carried forward. Alterna- 
tive strategies for imputation of missing 
values did not affect the results nor did 
per protocol (secondary) analyses. 

Baseline characteristics were sum- 
marized by treatment group. For con- 
tinuous variables, means were com- 
pared using analysis of variance for 
normally distributed variables and the 
Kruskal-Wallis test for variables with 
skewed distributions. Categorical vari- 
ables were compared using the X" test. 
For all primary and secondary out- 
comes, outliers were included in the 



principal analysis. Secondary analyses 
excluding participants with values 
higher than 3 SDs from the mean did 
not alter the results and have not been 
presented in this article. Safety data was 
tabulated according to initial random- 
ization assignment. We reported all ad- 
verse events occurring in at least 3% of 
the women and those that differed 
across arms (P=.05). The Fisher exact 
test was used to examine the differ- 
ence in rates of occurrence between the 
3 groups. A 2-tailed P value of less than 
.05 was considered statistically signifi- 
cant for all analyses. 

RESULTS 

Participants 

Among 1191 women screened by tele- 
phone (Figure 1), 870 were ineligible. 
The principal reasons for ineligibility in- 
cluded too few hot flashes (n= 223), not 
interested in participation (n»205), 
medical. conditions and medications 
(n=d92), dietary exclusions (n=104), 
and not being menopausal (n=94). Of 
the 321 women who were invited to the 
clinic for blood tests and a 2-week pla- 
cebo run-in, 69 were ineligible. The prin- 
cipal reasons for ineligibility included too 
few hot flashes (n = 28), FSH level of less 
than 30 mIU/mL (n = 18), and not in- 
terested in participation (n = l 1). Only 
3 women were ineligible for random- 
ization due to inadequate adherence dur- 
ing the run-in. Participants were ran- 
domized to Promensil (n=84), Rimostil 
(n =83), or placebo (n=85). All partici- 
pants received treatment as allocated. 
Two participants in each arm did not 
complete the 1 2-week active phase of the 
study. 

At baseline, the participants did not 
differ across groups by age, demo- 
graphic characteristics, reproductive 
factors, or FSH level (Table 1; all 
P>.05). On average, the women were 
recently postmenopausal, experienc- 
ing about 8 hot flashes per day, and 
were white. 

Compliance 

Ninety-eight percent (246/252) of the 
women completed the full 12 weeks of 
the study. The participants took 97% 
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of the expected number of tablets by 
count of the relumed tablets, and 98% 
of the participants took at least 80% of 
the tablets. Compliance did not differ 
across groups (P=.21). Only 1 woman 
dropped out because of an adverse event 



(nausea in a participant randomized to 
Rimostil). 

Hot Flashes 

The reduction in mean hot flash count 
at 12 weeks was 41% (95% confidence 



Figure 1. Flow Diagram of Isoflavone Clover Extract Study 
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Table 1. Clinical and Demographic Characteristics at Baseline 




Promensil 
(n = B4) 


Rimostil 
(n» 83) 


Placebo 
(n = 85) 




Mean (SD) 






Age,y 
Current 


52.3 (2.8) 


52,3 (3.0) 


52.3(3.4) 


At menopause 


49.1 (4.5) 


48.6 (5.2) 


49.5 (4.9) 


Time since menopause, y 


3.3 (4.3) 


3.9 (5.1) 


2.8(4.1) 


Body mass index 


26.3(5.1) 


25-6 (4.2) 


26.5 (5.4) 


Follicle-stimulating hormone level, mlU/mL 


80(30) 


85(33) 


81(35) 


Hot flashes per day 


8.5 (4.8) 


8.1 (3.0) 


7.8 (2.4) 




No. (%) 






Surgical menopause 


6(7) 


4(5) 


6(7) 


>High school education 


34(40) 


31 (37) 


40 (47) 


Current smoker 


14(17) 


5(6) 


10(12) 


Race or ethnicity 
White 


71(85) 


73(88) 


69(81) 


Black 


10(12) 


8(10) 


7(8) 


Other 


3(4) 


2(2) 


9(1 1> 
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interval [CI], 29%-51%) Tor the Pro- 
mensil group, 34% (95% CI, 22%- 
46%) for ihe Rimostil group, and 36% 
(95% CI, 26%-45%) for the placebo 
group (Table 2). The change in hot flash 
counts from randomization to doseout 
was significant for all 3 groups (P<.001). 
However, the hot flash reductions in the 
phytoestrogen groups were not statisti- 
cally different from placebo at 12 weeks 
(P>.20). The reduction in hot flashes 
was faster for Promensil compared with 
placebo (FIGURE 2; P=.03). The com- 
parable analysis for Rimostil vs pla- 
cebo found that the rate of reduction in 
hot flashes was similar for the 2 groups 
(P=.74). Adjusting for baseline covari- 
ates including study site, season, FSH 
level, age at randomization, age at meno- 
pause, and time since menopause did not 
change the results. On average, women 
in all 3 groups were still experiencing 
more than 5 hot flashes per day at the 
end of the 12-week study period. 

Per protocol results (n = 197) were 
similar to the intention-io-treat analy- 
ses. There was some evidence that the 
benefit of the phytoestrogen supple- 
ments in reducing hot flash frequency 
was most pronounced for women above 
the median BMI. For Promensil, the re- 
duction in hot flashes over 12 weeks was 
49% (95% CI, 35%-63%) for women 
above the median BMI (25.1) and 30% 
(95%C1, 16%-44%) for thinner women 
(BMI <25) (Pforinteraction==.09). For 
Rimostil, the reduction in hot flashes 
over 12 weeks was 45% (95% CI, 32%- 
59%) for overweight women and 22% 
(95% CI, 7%-37%) for thinner women 
(P for interactions: .02). For women in 
the placebo group, the reduction in hot 
flashes over 12 weeks was 32% (95% CI, 
21%-42%) for overweight women and 
40% (95% CI, 26%-55%) for thinner 
women. There were no significant in- 
teractions for the subgroups defined by 
FSH level or years since menopause. 

Among the 241 women with paired 
24-hour urine results available, there 
was no statistically significant correla- 
tion of change in hot flash number with 
change in total isoflavone excretion 
(p=.01; P=,84) or with change in the 
excretion of genistein, daidzein, bio- 
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Table 3. Hot Flashes per Day at Baseline and During Study Treatment 



Promensil (n = 84) Rimostil {n = 83) Placebo (n = 85) 



Week 


i 

Baseline, 
Mean (95% CI) 


i 

% Reduction From 
Baseline (95% CI) 


i 

Baseline, 
Mean (95% CI) 


i 

% Reduction From 
Baseline (95% CI) 


I 

Baseline, 
Mean (95% CI) 


i 

% Reduction From 
Baseline (95% CI) 


0 


8.5(7.4-9.5) 


0 


8.1 (7.4-8.7) 


0 


7.8(7.3-8.3) 


0 


4 


6.2(5.0-7.4) 


27 (13-41) 


5.9(5.1-6.7) 


27(17-37) 


6.2(5.5-6.9) 


21 (12-29) 


8 


5.2(54.1-6.3) 


38 (26-52) 


5.9 (5.0-6.8) 


27 (16-38) 


5.4 (4.7-6.2) 


31 (21-40) 


12 


5.1 (4.2-6.0) 


41 (29-51) 


5.4 (4.4-6.3) 


34 (22-46) 


5.0(4.3-5.8) 


36(26-45) 



Abbreviation: a, confidence interval. 



chanin A, formononetin, o-desmethyl- 
angolensin, or equol. 

Greene Symptom Scales 

Compared with age- and sex-maiched 
population normative data, 36 women 
entering this study reported high lev- 
els of distress on the vasomotor scale 
(mean |SD] t 3.6 |1.2j), but lower dis- 
tress on the psychological (mean |SD], 
6.0 [4.4]) and somatic (mean |SDJ,2.8 
[2.4]) scales. Over the 12-week treat- 
ment period, there were significant im- 
provements from baseline in all 3 
groups, but there were no statistically 
significant differences between groups 
on any of the Greene scales (Table 3). 

Adverse Events 

Adverse events occurring in at least 3% 
of the participants are shown in 
Table 4. There was no statistically sig- 
nificam association of either of the di- 
etary supplements with adverse events; 
the only adverse event approaching sta- 
tistical significance was headache 
(P=.10 for Rimostil vs placebo; P=.12 
for Promensil vs placebo), which was 
more common among women random- 
ized to placebo. There was no associa- 
tion with vagnal spotting (3.6% for Pro- 
mensil group, 1.2% for Rimostil group, 
and 2.4% for placebo group) and there 
were no reports of breast tenderness, 
venous thrombosis, pulmonary embo- 
lism, myocardial infarction, stroke, frac- 
ture, or gallbladder disease. There were 
no treatment-related changes in weight, 
blood pressure, or heart rate (P=.28). 

COMMENT 

The Isoflavone Clover Extract study was 
a large, multicentcr, randomized, pla- 
cebo-controlled trial of red clover ex- 



Figure 2. Hot Flash Frequency as Percentage of Baseline 
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tracts in postmenopausal women re- 
porting hot flashes. At the end of 12 
weeks, the reduction in hot flashes was 
similar for the 3 groups. Promensil, but 
not Rimostil, reduced the frequency of 
hot flashes more rapidly than placebo. 
The reduction was modest (41% over 
12 weeks), but similar in size to that 
found in other studies of phytoestro- 
gen supplements. 17 ' 29 - 37 

There were no significant differ- 
ences for either supplement compared 
with placebo in 6 domains of meno- 
pause symptoms assessed at regular in- 
tervals by the Greene Climacteric Scale. 
However, all 3 groups reported improve- 
ments in their symptom scores. The 
magnitude of these changes were be- 
tween 40% and 94% of the differences 
reported between perimcnopausal 



women and premenopausal women in 
a population-based study validating 
these scales. 36 This suggests that women 
in all 3 arms experienced improve- 
ments in quality of life that were clini- 
cally important. The magnitude of the 
improvements in hot flashes and other 
menopausal symptoms in the placebo 
group highlight the importance of pla- 
cebo-controlled clinical trials in evalu- 
ating the efficacy of potential therapies 
for menopausal symptoms. 

The red clover extracts were well tol- 
erated by the participants. We did not 
find any trend toward an association of 
these dietary supplements with ad- 
verse outcomes. However, the 12- 
week intervention period was too short 
to assess the risk for endometrial hy- 
perplasia, breast cancer, venous throm- 
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Table 3. Change in the Greene Climacteric Subscales From Randomization to the End of Study 




Promensil (n 


= 83) 


Rimostil (n 


= 82) 






1 

Mean (95% Ct) 


i 

Promensil vs 
Placebo P Value* 


I 

Mean (95% CI) 


I 

Rimostil vs 
Placebo P Value* 


Placebo (n = 84), 
Mean (95% CI) 


Psychological 


-1.8 (-2.6 to 0.9) 


.23 


-1.2 (-2.0 to 0.3) 


.77 


-1.0 {-1.9 to 0.1) 


Anxiety 


-1.1 (-1.6 to 0.6) 


.33 


-0.8 (-1.3 to 0.3) 


.80 


-0.7 (-1.3 to 0.2) 


Depression 


-0.7 (-1.1 to 0.2) 


.23 


-0.4 (-0.8 to -0.2) 


.79 


-0.3 <-0J to -0.2) 


Somatic 


-0.4 (-0.8 to -0.03) 


.60 


-0.6 (-1.1 to 0.2) 


.82 


-0.6 (-1.0 to 0.1) 


Vasomotor 


-1.1 (-1.5 to 0.8) 


.93 


-0.9 (-1.3 to 0.6) 


.36 


-1.2 (-1.5 to 0.8) 


Sexual desire 


-0.1 (-0.2 to -0.1) 


.23 


-0.2 (-0.3 to -0.03) 


.66 


-0.2 (-0.4 to 0.02) 


Abbreviation: Q. confidence interval. 



*' Test used (last observation carried forward analysts). 



Table 4. Adverse Events 



No. (%) of Participants 



Adverse Event 


Promensil 


Rimostil 


Placebo 




(n = 84) 


(n = 83) 


(n = 85) 


P Value 


Any 


31 (37) 


28 {34} 


33(39) 


.80 


Cold or upper respiratory tract infection 


9(11) 


10{12) 


14(16) 


.57 


Headache 


5(6} 


4(5) 


11(13) 


.13 


Myalgia 


10(12) 


8(10) 


7(8) 


.73 


Nausea 


4(5) 


8(10} 


4(5) 


.34 


Arthralgia 


5(6) 


718) 


6(7) 


.79 


Diarrtiea 


2(2) 


3(4) 


3(4) 


.91 



boembolic disease, cardiovascular dis- 
ease, or other potentially serious adverse 
events, which have been associated with 
estrogenic therapies. Potential long- 
term benefits also could not be evalu- 
ated. Furthermore, with only 252 par- 
ticipants followed-up for 3 months, we 
had limited power to detect rare ad- 
verse events. 

Most prior studies of isoflavones have 
used soy products. 17 ' 28 The results have 
been mixed: some studies found a mod- 
est benefit (10%-15%) compared with 
placebo 17 - 19 -^"^* and others did 

nQt 20.22,23.26-29 A uncomro I Ie(J 

study of a red clover extract reported 
a 56% decrease in hot flashes. 3 ' Two 
small randomized clinical trials of the 
same extract found more modest re- 
ductions in hot flash frequency (22%- 
34%) that were similar to those ob- 
served in the placebo group, 29,30 but 2 
more recent randomized trials have re- 
ported statistically significant reduc- 
tions of 44% 33 and 49%. 32 Several stud- 
ies have suggested that once daily 
consumption of isoflavones is not suf- 
ficient for optimal symptom relief given 
that the half-life of isoflavones is be- 



tween 6 and 10 hours. 38 " 40 This may ex- 
plain some of the heterogeneity in the 
results: a twice-a-day dose schedule 
might be efficacious. There has also 
been a wide range in the amount of total 
isoflavones used in these studies. Al- 
though the amount of total isofla- 
vones used in the Isoflavone Clover Ex- 
tract study were relatively high, it is 
possible that higher doses are needed 
to have a clinically important effect. The 
reduction in hot flashes reported in the 
positive studies (40%-54%) 14 - ,6 ' 18 ' 2U2 - 32 
has been smaller than the 77% reduc- 
tion reported in a meta-analysis of clini- 
cal trials using hormone replacement 
therapy. 41 Furthermore, a randomized 
clinical trial of soy found that adding 
0.625 mg of conjugated equine estro- 
gens after 6 weeks of soy therapy re- 
sulted in a statistically significant ad- 
ditional reduction in hot flashes, 24 As 
in the present study, those who have 
demonstrated a statistically signifi- 
cant reduction in hot flashes with phy- 
toestrogens generally report a ten- 
dency toward early benefit that 
decreases after 8 to 12 weeks of 
therapy. 19 - 25 



The mechanism of action of these 
supplements is unclear but is thought 
to be primarily through estrogenlike ef- 
fects of the isoflavones. Isoflavones are 
structurally similar to estradiol, bind- 
ing to both estrogen-receptor a and es- 
trogen-receptor p, and appear to have 
tissue-specific effects like selective es- 
trogen-receptor modifiers 912 They have 
been shown to affect the catabolism of 
estrogens 42 and may affect estrogen- 
receptor expression. 43 Several nonhor- 
monal mechanisms have been demon- 
strated for isoflavones including 
tyrosine kinase inhibition, antioxi- 
dant activity, and effects on ion trans- 
portation. 44 

Given that the overall reduction in 
hot flashes was not different between 
the 3 treatment groups and that the 
effect of isoflavone supplementation on 
rale of reduction was seen only for Pro- 
mensil and not Rimostil, it could be ar- 
gued that the results are due to chance 
alone and not the biological effects of 
the isoflavones. Alternatively, the re- 
sults may indicate that the biochanin 
A and genistein found in higher con- 
centrations in Promensil are more ef- 
fective for hot flash reduction than the 
formononetin and daidzein found in Ri- 
mostil. Genistein is also present in 
higher concentrations than daidzein in 
soy, which is the basis of the tradi- 
tional Asian diet. 45,46 

We examined several subgroups to 
explore whether certain populations 
might receive greater benefit from iso- 
flavones derived from red clover. 
Heavier women appeared to receive 
more benefit from the isoflavone 
supplements while the changes in the 
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placebo group were similar to a pla- 
cebo effect. This was contrary 10 our ex- 
pectation and needs to be reproduced 
in other studies. Postmenopausal 
women with higher BMls lend to have 
higher circulating estrogens due to con- 
version of androgens to estrogens by 
aromatase in adipocytes. 47 We hypoth- 
esized that the isoflavones might have 
greater effects in an estrogen-poor en- 
vironment, although the relationship 
between estrogen level and meno- 
pausal symptoms has been inconsis- 
tent.'' 7 '^ Several studies have reported 
a higher incidence of hot flashes in 
women with higher BMls." 19 * 50 This may 
be due to the insulating effects of body 
fat leading to a more rapid rise in core 
body temperature, which then trig- 
gers hot flashes. 51 It is unclear why phy- 
toestrogens would have greater effi- 
cacy in overweight women. 

This study has several limitations. 
Most of the study participants were 
white and highly educated, which lim- 
its the generalizahility of the results to 
other socioeconomic or racial groups. 
In addition, the women were all post- 
menopausal. Thus, the results may not 
apply to peri menopausal women, which 
is usually the period when women ex- 
perience the most frequent and severe 
hot flashes. Furthermore, we required 
women to document at least 35 hot 
flashes per week lo be eligible for this 
study; less symptomatic women may or 
may not benefit. 

This study is the largest random- 
ized clinical trial of red clover extracts 
in postmenopausal women. Compli- 
ance with therapy was exceptionally 
high (98%) and the drop-out rate was 
low (2%). We attempted to recruit from 
a broad cross-section of the popula- 
tion through media advertising and 
mailings to age-eligible women, rather 
than recruiting primarily from meno- 
pause clinics or referral centers. 

In conclusion, the overall reduc- 
tion in hot flashes after 12 weeks of 
treatment was modest and similar be- 
tween women in all 3 groups. Promen- 
sil reduced hot flashes more rapidly 
than placebo. Although ihc study pro- 
vides some evidence for a biological 

©2003 American Medical Association . All ri] 



effect of Promensil, neither supple- 
ment had a clinically significant effect 
on hot flashes or other menopausal 
symptoms when compared with pla- 
cebo. 
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In the practical use of our intellect, forgetting is as im- 
portant as remembering. 
—William James (1842-1910) 
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PROCEEDINGS 
JUDGE McKELVEY: This is on) argument on 
pretimintiy motions for interference number 104576. 
You alt got my order. We have been through die cue 
rtiher thoroughly and we hive these points that we 
thought we would bring up. En addition to anything 
else somebody wants to bring up. And docs anybody 
have an opinion on how we should proceed, because tm 
flexible about it 

MR.V0IGHT: I would suggest, Judge 
1 1 McKelvey, that we start with the tutorial). 
(2 JUDGE McKELVEY: That's fine. What wants 
13 to go first? 



first 



MR. O'CONNOR: I would be happy to. 
JUDGE McKELVEY: Okay. Kelly wilt go 



ORAL ARGUMENT ON BEHALF OF THE JUNIOR PARTY 
MR. O'CONNOR: Good morning. The subject 
matter of this interference involves • method for 

20 preventing or ameliorating premenstrual lyndrome or 

21 symptoms associated with mtrtopau^. The method 

22 comprises administering to a woman an effective 

23 amount of isoflavoncs, compounds found in plants. 

24 They are part or a larger group of compounds known at 
2) phytoestrogens. 
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1 Much of it goes to large discussion of how much . 

2 extrinsic evidence you could turn to in construing 

3 and understanding that sentence, and it turns out 

4 nitroglycerine and scopolamine transdermal patches 

5 were commercially available. 

6 When you say we can do it in the same 

7 manner you can do it with nitroglycerine and 

8 scopolamine. 1 think thafs certainly a major 

9 difference. You don't need details in that sentence 

1 0 because the reference to nitroglycerin and 

1 1 scopolamine delivery provides those kind of diners. 

12 In addition, that is strictly a 102 case, 

1 3 It doesn't deal at all with 103, and the Issue is 

1 4 very different In that case, it was only the 

15 delivery of nicotine. It had nothing to do with the 

1 6 effect the nicotine produced. That was indeed 

1 7 well-known. There were other ways, the nicotine gun 

1 8 was well-known. There are other ways of delivering 

19 nicotine to the body that were already known. It 

20 would be the case I think would only be analogous if 

2 1 it was previously established that the phytoestrogens 

22 were useful in treating menopause and the only issue 

23 was can you provide them in the form of a dietary 

24 supplement as opposed to as a food product. Then it 

25 becomes analogous. 
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1 the Kelly specification that's Gorbach Exhibit 1 024. 

2 JUDGE McKELVEY: This is I statement that 

3 you wouldn't expect people to change. You are going 

4 to come up with something, let them eat what they 

5 normally want to eat These arc my words now, and 

6 given this highly concentrated - whatever. 

7 MR. VOIGHT; After that. 1 don't need to 

8 read it, Judge McKelvey. Thai's exactly the gist of 

9 it. What they are saying is indeed it would be great 

10 if you could get people to change their d iet, but you 

11 cant So whafs, down at the bottom then of page 7 

12 he says an alternative strategy is to make available 

1 3 either phytoestrogens in purified form and that's one 

14 of our claims. We are using purified form or 

1 5 foodstuffs which are enriched. We didn't use the 

16 word enriched. That seems to be the term 

1 7 Mr. Eiscnstein thinks we should have used. I wish we 

18 would have now. 

19 It goes on to say in this way 

20 phytoestrogens. 

2 1 JUDGE McKELVEY: He would just say if you 

22 mash these things and niter them out you have 

23 enriched it 

24 MR. VOIGHT; 1 think particularly the term 

25 that we use. health supplement which the sentence 
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1 JUDGE McKELVEY: Why doeurt the 

2 Adlerereutt article? 

3 MR. V01GHT: Thai's not, 1 think, not at 

4 all 1 think the Adlercreutz article. 

5 JUDGE McKELVEY: It says these folks est 

6 more isoflavones than those folks and they seem to 

7 have less problems. 

8 MR. VOIGHT: There are a lot of problems, 

9 1 think, with the Adlercreutz article. Maybe the 

10 best place to start is claim construction. Let's 

1 1 construe some of these terms, because 1 think you do 

12 need to avoid the possibility of 1 02, construe the 

1 3 terms and what do Ihey mean, and Judge McKelvey. have 

1 4 you idem! fted In your order a bunch of terms that 

1 5 you wanted to discuss, including health supplement 

1 6 end extracted and naturally occurring and purified 

17 and concentrated. 

18 The fact ofthe matter ts all of these 

1 9 terms were used in an attempt to distinguish over 

20 food products. We are stuck with the English 

2 1 language and whet you can say, but 1 think in, really 

22 in context of the Kelly specification, it's very 

23 clear mat what he is talking about is not a food 

24 product. He is distinguishing over a food product 

25 and specifically 1 direct your attention to page 7 of 
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1 realty gets into it, the last part at 7 and 8, says 

2 this way the phytoestrogen could be added to the diet 

3 In a convenient form as a supplement without 

4 requiring any substantive change in the diet, then 

5 the next sentence concerns a health suppl emcnt 

6 JUDGE McKELVEY: That lakes care of Claim 

7 21. What about 3 1 which doesnt seem to say anything 

8 about supplements? 

9 MR. VOIGHT: It doesnt have that 

10 expression In there. Let me stick with dietary or 

11 health supplement. That is a well-known and defined 

12 term. Dietary supplement is defined in the FDA Act 

13 and as Mr. Eisenstein said, these are sold 

14 commercially. You are going to see lots of soy 

1 5 products, probably eight or ten different companies 

1 6 have soy products for treatment of menopause or other 

17 things on the market as dietary or health 

1 8 supplements, and it means something in add ition to 

19 your diet. It doesn't mean food, and ifyou would 

20 like, 1 can refer you to how it's defined in the FDA 

21 Act. . 

22 In our Claims 21, 38, 34, 35, all of them 

23 use health supplement in terms of getting us where wc 

24 want to go. I'll take any one of them. But again in 

25 context, why, why doesn't extracted, when you read 
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1 it, I don't see how the whole context of the 

2 specification where if s clear that what we are 

3 trying to claim is something that a used to 

4 supplement the diet, but is not the actual diet 

5 itself, why extracted isn't such a terra But if we 

6 don't like extracted, we try these other expressions 

7 that our specification supports, like concentrated. 

8 And there was a lot of debate with Dr. SUvin about 

9 what concentrated or, that food products, if s not 

10 concentrated. And ifs got to mean concentrated 

1 1 relative to the naturally occurring product. 

1 2 Indeed, the claims use words like purified 

1 3 phytoestrogens extracted from soy or clover, or even 

1 4 extracted, they say extracted from soy or clover, 

15 isolated from naturally occurring, isolated. Again, 

1 6 clearly these terms are intended to mean removed from 

1 7 the, from the beans, and, or the clover, or whatever, 

1 8 whatever it comes from and that are, and then read in 

19 context for the whole specification, are used apart 

20 from the diet. 

2 1 Now, Dr. Slavin, and 1 guess PH. maybe 1 

22 can point to some specific parts of that in a minute 

23 of her testimony, wants to take the position that 

24 it's purified or enriched or concentrated, whatever ■ 

25 you want to say, even in food products from the 
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1 first concentration in the soybean pieces, and then 

2 in three different food products. Ifs clear it goes 

3 down the amount of isoflavones present goes down. 

4 And after things tike, well, particularly take miso 

5 soup. Thafs a very watery broth. Obviously the 

6 concentration is not very high In (here. 

7 . And the text of this article makes 

8 reference to in processing the soybeans into food 

9 that you lose the isoflavone content There is a 

1 0 couple of references, I won't read them, but the 

1 1 first full paragraph on the right4und column on page 

12 54 7 which is under the table we are took ing at and 

13 then in the next page also the first full paragraph, 

14 last sentence and thafs again in the right-hand 

15 column, there is specific references. So food 

1 6 products certainly are not and cannot be considered 

17 concentrated or purified. 

18 JUDGE McKELVEY: You know, your Exhibit 

19 2013, which Is a consensus opinion, role of 

20 isoflavones, and so forth. Do you know if there-was 

2 1 any cross-ex aminalion of her using that document? 

22 MR. VOIGHT: There was cross-examination 

23 of her on this issue, and 1 made reference to her 

24 having a publication that was this publication that 1 

25 had in mind, but at that point, 1 never placed it in 
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1 beans. Well, that was typical of her testimony and 

2 why 1 think she is not entitled to any credibility. 

3 Thafs just not the case and she has got a 

4 publication she is an author on that shows that 

5 JUDGE McKELVEY: It may be the case. You 

6 start out with the soybean and you do something with 

7 it, you are going to concentrate the isotlavones and 

8 whatever it is you keep. Isn't it more of her 

9 problem that she really didn't address it In 

1 0 connection with contents of the specify case? 

1 1 MR. VOIGHT: 1 think. Judge McKelvey, 1 

1 2 agree with what you said, but also, though, if you 

13 will look at, this is Kelly Exhibit 2015, it's a • 

14 publication that Slavin is an author of. And there 

15 is - in her testimony, in discussing the issue of is 

1 6 it concentrated in food, 1 pointed out that she 

17 herself had a publication that contradicted her 

1 8 testimony, but that didnt stop her at all, she went 

1 9 right ahead and maintained that you get a higher 

20 concentration in food products. 

21 But at table 2, for example, shows the 

22 concentration right at the top of table two, it's the 

23 third page of the publication of the first one, 

24 daidzein and then genistein and ell three of those 

25 are isoflavones, the first three listed, and it shows 
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1 front of her. 

2 JUDGE McKELVEY: When you say this, 2011 

3 MR. VOIGHT: 201 5. I never placed it in 

4 front ofher at that time, but lefs see, in her, 

5 must have, must have, I think, marked it at that, 

6 during that deposition, but I really - 1 can't point 

7 to it right now. 

8 JUDGE McKELVEY: Ifs kind of out of 

9 nowhere came that question. Thafs why sometimes 

10 it's nice to have o disk. Okay. 

11 MR. VOIGHT: Righl 1 guess I want to 

1 2 again go back to dietary or health supplements and I 

1 3 guess 1 think 1 have made this point again. But they 

14 are, dietary supplements are de fined in the Dietary 

1 5 Supplemental Heahh and Education Act which is the 

16 act thai governs these exact products thai are the 

1 7 actual commercial products made under these patents. 

1 8 JUDGE McKELVEY: Do you have a cite for 

19 the act? 

20 MR. VOIGHT: It's called the Dietary 

2 1 Supplemental Health and Education Act of 1 994. What 

22 I have got which 1 would be happy to give you if you 

23 would like to receive it a a page off of the, just 

24 picked ofTofthe FDA Internet she. 

25 JUDGE McKELVEY: That's fine. 
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1 MR. VOIGHT: Thafs just the first page, 

2 but thai contains the definition right there of the 

3 dietary supplement, and I think ifs clear that 

4 dietary supplement and health supplement are used 

5 interchangeably. 

6 JUDGE McfCELVEY: Now, that having been 

7 said\ however, this is a specification that 

8 originated in Australia, and there is no indication 

9 in the spec itself that thafs the definition 

10 Dr. Kelly wanted to use, so it would be true, 

1 1 wouldn't it, that we would look in the context of the 

12 specification. 

1 3 MR. VOIGHT: There is certainly no 

1 4 reference in the specification to the FDA Act 

1 5 JUDGE McKELVEY: He is from Australia, so 

16 1 don't know whether Australia has a similar act or 

17 not. But 1 mean this Is more technical -jargon, isnt 

1 8 it, than it would be legal definition? 

1 9 MR. VOIGHT: I don't think thars so 

20 technical, actually. It say s includes things like 

21 vitamins, minerals, herbs and candy extracts, our 

22 word, or concentrates and it may be in many forms 

23 such as tablets, capsules, soft gels, liquids or 

24 powders. Again, thafs veiy consistent with what our 

25 specification says. And then it also makes the ~ 
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1 JUDGE McKELVEY: So your argument would be 

2 that your specification is talking about the kinds of 

3 things the Dietary Supplemental Health and Education 

4 Act is talking about, even ififs net a one on one 

5 reference? 

6 MR. VOIGHT: We are using it 1 think very 

7 consistent with the way the term dietary supplement 

8 or health supplement is used boy people active io 

9 this field. 

1 0 JUDGE McKELVEY: Would you agree that the 

1 1 statement that in the specification, health 

1 2 supplement is used in a colloquial sense, it just 

13 happens to coincide with what the low - 

14 MR. VOIGHT: Yes. Yes. Thai's true. 

15 JUDGE McKELVEY: More or less. 

16 MR. VOIGHT: I think the law is using it 

17 as it is normally used by those in this field and 

18 it's also used in the Kelly specification. 1 think 

1 9 at least some, if not all of our claims are not 

20 anticipated. I think thai there is a limitation. 

2 1 JUDGE McKELVEY: You think there might be 

22 one that is? 

23 MR. VOIGHT: No. 1 really don't, because 

24 1 think the term health supplement certainly is a key 

25 inourdaimlike2l. If there is one that is 
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1 anticipated, it might indeed be, il might be indeed 

2 31. If you dont - iryou read extracted as broadly 

3 as- 

4 JUDGE McKELVEY: Dr. Slavin read it In 

5 other words, if we agree with her on that 

6 interpretation, then maybe Claim 3 1 has a problem? 

7 MR. VOIGHT: Ex>ctly. But I also think if 

8 Claim 3 1 has got a problem, so does Gorbach's claim, 

9 which is identical. Thafs the claim copy, except 

10 for one word, extracted versus isolated. 

1 1 JUDGE McKELVEY: Her theory is when you 

12 make the tofu you extract in the broadest sense. 

1 3 MR. VOIGHT: And certainly you isolate H 

14 in the broadest sense also. So I dont see that 

1 5 there is any difference between their claims and our 

1 6 claims, which really I think is a reason to construe 

1 7 both claims to exclude food products. Thafs not 

1 8 what the, what is clear from the specification. 

1 9 Certainly it's clear from the Kelly specification. 

20 Thafs not what he is talking about 

2 1 JUDGE McKELVEY: Weil, I mean ft would be 

22 just as ridiculous to imagine that Gorbath is trying 

23 to claim a method of eating tofu would be that you 

24 are. 

25 MR. VOIGHT: Absolutely. 
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1 JUDGE McKELVEY: Because otherwise these 

2 claims dont make sense. 

3 . MR. VOIGHT: Absolutely." But I think ifs 

4 ' sauce for the goose and sauce for the gander. 1 

5 think it applies to both of them and neither of us 1 

6 think wants the result that nobody gets a patenL 

7 Thai doesn't help. 

8 JUDGE McKELVEY: Thafs not good for 

9 business. 

10 MR. VOIGHT: Ifs not good for - well, in 

11 the nature, we are a small company. We need the 

12 patent They are a university. They are not making 

13 a product. They need the patent We both want a 

14 patent here. It's not a position that either of us I 

15 think would find desirable. 

16 Now, with regard, let me talk about 

17 obviousness a bit I think from the questions that 

1 8 have come from the bench, ifs clear that the panel 

1 9 is aware of the issue and the issues arc is this 

20 Adlcrcreutz really a method to experiment or from 

2 1 Adterereutz do you have a chance of success. 

22 I'd like to start with the basic premise 

23 of Adlercreutz. that is that Japanese women have 

24 fewer menopausal symptoms. He relies for that 

25 premise on Lock, not on any actual study of his own 



1 11 1 140, Street, N.W.. Suite J^^TSoSSSSS^ 



15 (Pages 54 to 57) 
Washington, DC 20005 



FDA/CFSAN Overview of Dietary Supplements 



U. S. Food and Drug Administration 

Center for Food Safety and Applied Nutrition 

January 3, 2001 



Paw =1^^ 
a Friend ^gggg 




Overview of Dietary Supplements 



What is a dietary supplement? 

Congress defined the term "dietary supplement" in the Dietary Supplement Health and Education 
Act (DSHEA) of 1994. A dietary supplement is a product taken by mouth that contains a "dietary 
ingredient" intended to supplement the diet. The "dietary ingredients" in these products may include: 
vitamins, minerals, herbs or other botanicals, amino acids, and substances such as enzymes, organ 
tissues, glandulars, and metabolites. Dietary supplements can also be extracts or concentrates, and 
may be found in many forms such as tablets, capsules, softgels, gelcaps, liquids, or powders. They 
can also be in other forms, such as a bar, but if they are, information on their label must not represent 
the product as a conventional food or a sole item of a meal or diet. Whatever their form may be, 
DSHEA places dietary supplements in a special category under the general umbrella of "foods," not 
drugs, and requires that every supplement be labeled a dietary supplement. 

What is a "new dietary ingredient" in a dietary supplement? 

The Dietary Supplement Health and Education Act (DSHEA) of 1994 defined both of the terms 
"dietary ingredient" and "new dietary ingredient" as components of dietary supplements. In order for 
an ingredient of a dietary supplement to be a "dietary ingredient," it must be one or any combination 
of the following substances: 

• a vitamin, 

• a mineral, 

• an herb or other botanical, 

• an amino acid, 

• a dietary substance for use by man to supplement the diet by increasing the total dietary intake 
(e.g., enzymes or tissues from organs or glands), or 

• a concentrate, metabolite, constituent or extract. 

A "new dietary ingredient" is one that meets the above definition for a "dietary ingredient" and was 
not sold in the U.S. in a dietary supplement before October 1 5, 1994. 

What is FDA's role in regulating dietary supplements versus the manufacturer's 
responsibility for marketing them? 

In October 1994, the Dietary Supplement Health and Education Act (DSHEA) was signed into law 
by President Clinton. Before this time, dietary supplements were subject to the same regulatory 
requirements as were other foods. This new law, which amended the Federal Food, Drug, and 
Cosmetic Act, created a new regulatory framework for the safety and labeling of dietary 
supplements. 

Under DSHEA, a firm is responsible for determining that the dietary supplements it manufactures or 
distributes are safe and that any representations or claims made about them are substantiated by 
adequate evidence to show that they are not false or misleading. This means that dietary supplements 
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DIRECTIVE 2002/46/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL 

of 10 June 2002 

on the approximation of the laws of the Member States relating to food supplements 
(Text with EEA relevance) 



THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE 
EUROPEAN UNION. 



Having regard to the Treaty establishing the 
Community, and in particular Article 95 thereof, 



European 



(6) There is a wide range of nutrients and other ingredients 
that might be present in food supplements including, but 
not limited to, vitamins, minerals, amino acids, essential 
fatty acids, fibre and various plants and herbal extracts. 



Having regard to the proposal from the Commission ('), 



Having regard to the opinion of the Economic and Social 
Committee ft, 



Acting in accordance with the procedure laid down in Article 
251 of the Treaty fl, 



(7) As a first stage, this Directive should lay down specific 
rules for vitamins and minerals used as ingredients of 
food supplements. Food supplements containing vita- 
mins or minerals as well as other ingredients should also 
be in conformity with the specific rules on vitamins and 
minerals laid down in this Directive. 



Whereas: 



(1) There is an increasing number of products marketed in 
the Community as foods containing concentrated 
sources of nutrients and presented for supplementing the 
intake of those nutrients from the normal diet. 



(2) Those products are regulated in Member States by 
differing national rules that may impede their free move- 
ment, create unequal conditions of competition, and thus 
have a direct impact on the functioning of the internal 
market, It is therefore necessary to adopt Community 
rules on those products marketed as foodstuffs. 

(3) An adequate and varied diet could, under normal 
circumstances, provide all necessary nutrients for normal 
development and maintenance of a healthy life in quanti- 
ties which meet those established and recommended by 
generally acceptable scientific data. However, surveys 
show that this ideal situation is not being achieved for 
all nutrients and by all groups of the population across 
the Community. 



(4) Consumers, because of their particular lifestyles or for 
other reasons, may choose to supplement their intake of 
some nutrients through food supplements. 



(8) Specific rules concerning nutrients, other than vitamins 
and minerals, or other substances with a nutritional or 
physiological effect used as ingredients of food supple- 
ments should be laid down at a later stage, provided that 
adequate and appropriate scientific data about them 
become available. Until such specific Community rules 
are adopted and without prejudice to the provisions of 
the Treaty, national rules concerning nutrients or other 
substances with nutritional or physiological effect used 
as ingredients of food supplements, for which no 
Community specific rules have been adopted, may be 
applicable. 



(9) Only vitamins and minerals normally found in, and 
consumed as part of, the diet should be allowed to be 
present in food supplements although this does not 
mean that their presence therein is necessary. Contro- 
versy as to the identity of those nutrients that could 
potentially arise should be avoided. Therefore, it is 
appropriate to establish a positive list of those vitamins 
and minerals. 



(5) In order to ensure a high level of protection for consu- 
mers and facilitate their choice, the products that will be 
put on to the market must be safe and bear adequate 
and appropriate labelling. 



0 OJC311 E, 31.10.2000, p. 207 and 

C180 E, 26.6.2001, p. 248. 
ft OJC 14, 16.1.2001, p. 42. 

ft Opinion of the European Parliament of 14 February 2001 (OJ C 
276, 1.10.2001. p. 126), Council Common Position of 3 December 
2001 (OJ C 90 E. 16.4.2002, p. 1) and Decision of the European 
Parliament of 1 3 March 2002. Council Decision of 30 May 2002. 



(10) There is a wide range of vitamin preparations and 
mineral substances used in the manufacture of food 
supplements currently marketed in some Member States 
that have not been evaluated by the Scientific Committee 
on Food and consequently are not included in the posi- 
tive lists. These should be submitted to the European 
Food Safety Authority for urgent evaluation, as soon as 
appropriate files are presented by the interested parties. 



L 183/52 RN~1 



Official journal of ihe European Communities 



127.2002 



(l l) The chemical substances used as sources of vitamins and 
minerals in the manufacture of food supplements should 
be safe and also be available to be used by the body. For 
this reason, a positive list of those substances should also 
be established. Such substances as have been approved 
by the Scientific Committee on Food, on the basis of the 
said criteria, for use in the manufacture of foods 
intended for infants and young children and other foods 
for particular nutritional uses can also be used in the 
manufacture of food supplements. 



(12) In order to keep up with scientific and technological 
developments it is important to revise the lists promptly, 
when necessary. Such revisions would be implementing 
measures of a technical nature and their adoption should 
be entrusted to the Commission in order to simplify and 
expedite the procedure. 



(1 3) Excessive intake of vitamins and minerals may result in 
adverse effects and therefore necessitate the setting of 
maximum safe levels for them in food supplements, as 
appropriate. Those levels must ensure that the normal 
use of the products under the instructions of use 
provided by the manufacturer will be safe for the 
consumer. 



(14) When maximum levels are set, therefore, account should 
be taken of the upper safe levels of the vitamins and 
minerals, as established by scientific risk assessment 
based on generally acceptable scientific data, and of 
intakes of those nutrients from the normal diet. Due 
account should also be taken of reference intake 
amounts when setting maximum levels. 



(15) Food supplements are purchased by consumers for 
supplementing intakes from the diet, in order to ensure 
that this aim is achieved, if vitamins and minerals are 
declared on the label of food supplements, they should 
be present in the product in a significant amount. 



(1 6) The adoption of the specific values for maximum and 
minimum levels for vitamins and minerals present in 
food supplements, based on the criteria set out in this 
Directive and appropriate scientific advice, would be an 
implementing measure and should be entrusted to the 
Commission. 



(17) General labelling provisions and definitions are 
contained in Directive 2000/1 3/EC of the European 
Parliament and of the Council of 20 March 2000 on the 
approximation of the laws of the Member States relating 
to the labelling, presentation and advertising of food- 
stuffs C) f and do not need to be repeated. This Directive 
should therefore be confined to the necessary additional 
provisions. 



(') OJL109, 6.5.2000, p. 29. 



(18) Council Directive 90/496/EEC of 24 September 1 990 on 
nutrition labelling for foodstuffs O does not apply to 
food supplements. Information relating to nutrient 
content in food supplements is essential for allowing the 
consumer who purchases them to make an informed 
choice and use them properly and safely. That informa- 
tion should, in view of the nature of those products, be 
confined to the nutrients actually present and be 
compulsory. 

(19) Given the particular nature of food supplements, addi- 
tional means to those usually available to monitoring 
bodies should be available in order to facilitate efficient 
monitoring of those products. 

(20) The measures necessary for the implementation of this 
Directive should be adopted in accordance with Council 
Decision 1999/468/EC of 28 June 1999 laying down the 
procedures for the exercise of implementing powers 
conferred on the Commission ( 3 ), 



HAVE ADOPTED THIS DIRECTIVE: 



Article 1 

1. This Directive concerns food supplements marketed as 
foodstuffs and presented as such. These products shall be deliv- 
ered to the ultimate consumer only in a pre-packaged form. 

2. This Directive shall not apply to medicinal products as 
defined by Directive 200 1/8 3/EC of the European Parliament 
and of the Council of 6 November 2001 on the Community 
code relating to medicinal products for human use ( 4 ). 



Article 2 



For the purposes of this Directive: 

(a) 'food supplements' means foodstuffs the purpose of which 
is to supplement the normal diet and which are concen- 
trated sources of nutrients or other substances with a nutri- 
tional or physiological effect, alone or in combination, 
marketed in dose form, namely forms such as capsules, 
pastilles, tablets, pills and other similar forms, sachets of 
powder, ampoules of liquids, drop dispensing bottles, and 
other similar forms of liquids and powders designed to be 
taken in measured small unit quantities; 

(b) 'nutrients' means the following substances: 

(i) vitamins, 

(ii) minerals. 



0 OJL 276. 6.10.1990. p. 40. 
O OI 1.184,17.7.1999, p. 23. 
(') OJL 31 1.28.1 1.2001, p. 67. 
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Article 3 

Member States shall ensure that food supplements may be 
marketed within the Community only if they comply with the 
rules laid down in this Directive. 



Article 4 

1. Only vitamins and minerals listed in Annex I, in the forms 
listed in Annex II, may be used for the manufacture of food 
supplements, subject to paragraph 6. 

2. The purity criteria for substances listed in Annex II shall 
be adopted in accordance with the procedure referred to in 
Article 1 3(2), except where they apply pursuant to paragraph 



3. Purity criteria for substances listed in Annex II, specified 
by Community legislation for their use in the manufacture of 
foodstuffs for purposes other than those covered by this Direc- 
tive, shall apply. 

4. For those substances listed in Annex II for which purity 
criteria are not specified by Community legislation, and until 
such specifications are adopted, generally acceptable purity 
criteria recommended by international bodies shall be applic- 
able and national rules setting stricter purity criteria may be 
maintained. 

5. Modifications to the lists referred to in paragraph 1 shall 
be adopted in accordance with the procedure referred to in 
Article 13{2). 

6. By way of derogation from paragraph 1 and until 31 
December 2009, Member States may allow in their territory the 
use of vitamins and minerals not listed in Annex I, or in forms 
not listed in Annex H, provided that: 

(a) the substance in question is used in one or more food 
supplements marketed in the Community on the date of 
entry into force of this Directive, 

(b) the European Food Safety Authority has not given an unfa- 
vourable opinion in respect of the use of that substance, or 
its use in that form, in the manufacture of food supple- 
ments, on the basis of a dossier supporting use of the 
substance in question to be submitted to the Commission 
by the Member State not later than 1 2 July 2005. 

7. Notwithstanding paragraph 6, Member States may, in 
compliance with the rules of the Treaty, continue to apply 
existing national restrictions or bans on trade in food supple- 
ments containing vitamins and minerals not included in the list 
in Annex I or in the forms not listed in Annex II. 

8. Not later than 1 2 July 2007, the Commission shall submit 
to the European Parliament and the Council a report on the 
advisability of establishing specific rules, including, where 
appropriate, positive lists, on categories of nutrients or of 



substances with a nutritional or physiological effect other than 
those referred to in paragraph 1 , accompanied by any proposals 
for amendment to this Directive which the Commission deems 
necessary. 



Ankle 5 

1 . Maximum amounts of vitamins and minerals present in 
food supplements per daily portion of consumption as recom- 
mended by the manufacturer shall be set, taking the following 
into account: 

(a) upper safe levels of vitamins and minerals established by 
scientific risk assessment based on generally accepted scien- 
tific data, taking into account, as appropriate, the varying 
degrees of sensitivity of different consumer groups; 

(b) intake of vitamins and minerals from other dietary sources. 

2. When the maximum levels referred to in paragraph 1 are 
set, due account should also be taken of reference intakes of 
vitamins and minerals for the population. 

3. To ensure that significant amounts of vitamins and 
minerals are present in food supplements, minimum amounts 
per daily portion of consumption as recommended by the 
manufacturer shall be set, as appropriate. 

4. The maximum and minimum amounts of vitamins and 
minerals referred to in paragraphs 1 , 2 and 3 shall be adopted 
in accordance with the procedure referred to in Article 1 3(2). 



Article 6 

1. For the purposes of Article 5(1) of Directive 2000/1 3/EC, 
the name under which products covered by this Directive are 
sold shall be 'food supplement'. 

2. The labelling, presentation and advertising must not attri- 
bute to food supplements the property of preventing, treating 
or curing a human disease, or refer to such properties. 

3. Without prejudice to Directive 2000/1 3/EC, the labelling 
shall bear the following particulars: 

(a) the names of the categories of nutrients or substances that 
characterise the product or an indication of the nature of 
those nutrients or substances; 

(b) the portion of the product recommended for daily 
consumption; 

(c) a warning not to exceed the stated recommended daily 
dose: 

(d) a statement to the effect that food supplements should not 
be used as a substitute for a varied diet; 

(e) a statement to the effect that the products should be stored 
out of the reach of young children. 
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Article 7 

The labelling, presentation and advertising of food supplements 
shall not include any mention stating or implying that a 
balanced and varied diet cannot provide appropriate quantities 
of nutrients in general. 

Rules for implementing this Article may be specified in accor- 
dance with the procedure referred to in Article 1 3(2). 



Article 8 

1. The amount of the nutrients or substances with a nutri- 
tional or physiological effect present in the product shall be 
declared on the labelling in numerical form. The units to be 
used for vitamins and minerals shall be those specified in 
Annex I. 



Rules for implementing this paragraph may be specified in 
accordance with the procedure referred to in Article 1 3(2). 

2. The amounts of the nutrients or other substances declared 
shall be those per portion of the product as recommended for 
daily consumption on the labelling. 

3. Information on vitamins and minerals shall also be 
expressed as a percentage of the reference values mentioned, as 
the case may be, in the Annex to Directive 90/496/EEC 



Article 9 

1. The declared values mentioned in Article 8(1) and (2) 
shall be average values based on the manufacturer's analysis of 
the product. 

Further rules for implementing this paragraph with regard in 
particular to the differences between the declared values and 
those established in the course of official checks shall be 
decided upon in accordance with the procedure referred to in 
Article 13(2). 

2. The percentage of the reference values for vitamins and 
minerals mentioned in Article 8(3) may also be given in 
graphical form. 

Rules for implementing this paragraph may be adopted in 
accordance with the procedure referred to in Article 13(2). 



Ankle 10 

To facilitate efficient monitoring of food supplements, Member 
States may require the manufacturer or the person placing the 
product on the market in their territory to notify the competent 
authority of that placing on the market by forwarding it a 
model of the label used for the product. 



Article 1 1 

1. Without prejudice to Article 4(7), Member States shall 
not, for reasons related to their composition, manufacturing 
specifications, presentation or labelling, prohibit or restrict 
trade in products referred to in Article 1 which comply with 
this Directive and, where appropriate, with Community acts 
adopted in implementation of this Directive. 

2. Without prejudice to the Treaty, in particular Articles 28 
and 30 thereof, paragraph 1 shall not affect national provisions 
which are applicable in the absence of Community acts adopted 
under this Directive. 



Article 12 

1. Where a Member State, as a result of new information or 
of a reassessment of existing information made since this Direc- 
tive or one of the implementing Community acts was adopted, 
has detailed grounds for establishing that a product referred to 
in Article 1 endangers human health though it complies with 
the said Directive or said acts, that Member State may tempora- 
rily suspend or restrict application of the provisions in question 
within its territory. It shall immediately inform the other 
Member States and the Commission thereof and give reasons 
for its decision. 

2. The Commission shall examine as soon as possible the 
grounds adduced by the Member State concerned and shall 
consult the Member States within the Standing Committee on 
the Food Chain and Animal Health, and shall then deliver its 
opinion without delay and take appropriate measures. 

3. If the Commission considers that amendments to this 
Directive or to the implementing Community acts are necessary 
in order to remedy the difficulties mentioned in paragraph 1 
and to ensure the protection of human health, it shall initiate 
the procedure referred to in Article 13(2) with a view to 
adopting those amendments. The Member State that has 
adopted safeguard measures may in that event retain them until 
the amendments have been adopted. 



Article 13 

1. The Commission shall be assisted by the Standing 
Committee on the Food Chain and Animal Health instituted by 
Regulation (EQ No 178/2002 ( l ) (hereinafter referred to as 'the 
Committee 1 ). 

2. Where reference is made to this paragraph, Articles 5 and 
7 of Decision 1 999/468/EC shall apply, having regard to the 
provisions of Article 8 thereof. 

The period laid down in Article 5(6) of Decision 1 999/468/EC 
shall be set at three months. 

3. The Committee shall adopt its rules of procedure. 



(') OJ L 31, 1.2.2002. p. 1. 
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Article 14 

Provisions that may have an effect upon public health shall be 
adopted after consultation with the European Food Safety 
Authority. 

Article 15 

Member States shall bring into force the laws, regulations and 
administrative provisions necessary to comply with this Direc- 
tive by 31 july 2003. They shall forthwith inform the Commis- 
sion thereof. 

Those laws, regulations and administrative provisions shall be 
applied in such a way as to: 

(a) permit trade in products complying with this Directive, 
from 1 August 2003 at the latest; 

(b) prohibit trade in products which do not comply with the 
Directive, from 1 August 2005 at the latest. 

When Member States adopt these measures, they shall contain 
a reference to this Directive or be accompanied by such a refer- 



ence on the occasion of their official publication. The methods 
of making such reference shall be adopted by the Member 
States. 

Ankle 1 6 

This Directive shall enter into force on the day of its publica- 
tion in the Official Journal of the European Communities. 

Article 1 7 

This Directive is addressed to the Member States. 

Done at Luxembourg, 10 June 2002. 

For the European Parliament For the Council 

The President The President 

P. COX J. PIQUE I CAMPS 



ANNEX I 



Vitamins and minerals which may be used in the manufacture of food supplements 



1. Vitamins 

Vitamin A (fig RE) 
Vitamin D (pg) 
Vitamin E (mg a-TE) 
Vitamin K (pg) 
Vitamin Bl (mg) 
Viiamin B2 (mg) 
Niacin (mg NE) 
Pantothenic acid (mg) 
Vitamin B6 (mg) 
Folic acid (ug) 
Vitamin B12 (pg) 
Biotin (ug) 
Vitamin C (mg) 



. Minerals 
Calcium (mg) 
Magnesium (mg) 
Iron (mg) 
Copper (ug) 
Iodine (ug) 
Zinc (mg) 
Manganese (mg) 
Sodium (mg) 
Potassium (mg) 
Selenium (ug) 
Chromium (jig) 
Molybdenum (jig) 
Fluoride (mg) 
Chloride (mg) 
Phosphorus (mg) 
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ANNEX U 



Vitamin and mineral substances which may be used in the manufacture of food supplements 



A. Vitamins 

1. VITAMIN A 

(a) rctinol 

(b) rctinyl acetate 

(c) retinyl patmitate 

(d) bcta<arotene 

2. VITAMIN D 

{a) cholecalciferol 
(b) ergo calciferol 

3. VITAMIN E 

(a) D-alpha-tocopherol 

(b) DL-alpha-tocopherol 

(c) D-alpha-tocopheryl acetate 

(d) DL-alpha-tocopheryl acetate 

(e) D-alpha-iocopheryl acid succinate 

4. VITAMIN K 

(a) phylloquinone (phytomenadione) 

5. VITAMIN Bl 

(a) thiamin hydrochloride 

(b) thiamin mononitrate 

6. VITAMIN B2 

(a) riboflavin 

(b) riboflavin 5 '-phosphate, sodium 

7. NIACIN 

(a) nicotinic acid 

(b) nicotinamide 

8. PANTOTHENIC ACID 

(a) D-pantothcnate, calcium 

(b) D-pantothenate, sodium 

(c) dexpanthenol 

9. VITAMIN B6 

(a) pyridoxine hydrochloride 

(b) pyridoxine 5'-phosphate 

10. FOLIC ACID 

(a) ptcroylnionoglutamic acid 

U. VITAMIN B12 

(a) cyanocobalamin 

(b) hydroxocobalamin 



12. BIOTIN 
(a) D-biotin 

1 3. VITAMIN C 

(a) L-ascorbic acid 

(b) sodium-L-ascorbate 

(c) calcium -L-ascorbate 

(d) potassium-L-ascorbate 

(e) L-ascorbyl 6-paIinitate 

B. Minerals 

calcium carbonate 
calcium chloride 
calcium salts of citric acid 
calcium gluconate 
calcium glycerophosphate 
calcium lactate 

calcium salts of orthophosphoric acid 

calcium hydroxide 

calcium oxide 

magnesium acetate 

magnesium carbonate 

magnesium chloride 

magnesium salts of citric acid 

magnesium gluconate 

magnesium glycerophosphate 

magnesium salts of orthophosphoric acid 

magnesium lactate 

magnesium hydroxide 

magnesium oxide 

magnesium sulphate 

ferrous carbonate 

ferrous citrate 

ferric ammonium citrate 

ferrous gluconate 

ferrous fumaratc 

ferric sodium diphosphate 

ferrous lactate 

ferrous sulphate 

ferric diphosphate (ferric pyrophosphate) 
ferric saccharate 

elemental iron (carbonyl+electrolytic+hydrogcn 
reduced) 

cupric carbonate 

cupric citrate 

cupric gluconate 

cupric sulphate 

copper lysine complex 
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sodium iodide 


sodium gluconate 


sodium iodate 


sodium lactate 


potassium iodide 


sodium hydroxide 


potassium iodate 


sodium salts of orthophosphoric acid 


zinc acetate 


potassium bicarbonate 


zinc chloride 


potassium carbonate 


zinc citrate 


potassium chloride 


zinc gluconate 


potassium citrate 


zinc lactate 


potassium gluconate 


zinc oxide 


potassium glycerophosphate 


zinc carbonate 


potassium lactate 


zinc sulphate 


potassium hydroxide 


manganese carbonate 


potassium salts of orthophosphoric acid 


manganese chloride 


sodium sclenate 


manganese citrate 


sodium hydrogen selenite 


manganese gluconate 


sodium selenite 


manganese glycerophosphate 


chromium (III) chloride 


manganese sulphate 


chromium (III) sulphate 


sodium bicarbonate 


ammonium molybdate (molybdenum (VI)) 


sodium carbonate 


sodium molybdate (molybdenum (VI)) 


sodium chloride 


potassium fluoride 


sodium citrate 


sodium fluoride 
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J ICALTH SUPPLCMDrrS CONTAINING PHYTO-OESTROGENS. ANALOGUES OR ME- 
TABOL1TES 7H£ft£9f AND U5£S TUefieof 



TECHNICAL FIELD . . . 

This invention relates to n a tural produce /containing phyto-oestrogens, or phy to -oestrogen 
metabolites ^wh i ch have var i ous bcncfic i ol physiological offoctc i n man t and Wi i ch - have a 
variety of usefi such as to promote good health and ac a d i etary additiv e , for example/ - ' 



BACKGROUND ART . ~ 

mAfamah .fa ys* A . . , , . ? re 
The^ orttcurorprofluot in accordance with the invention te-aA-extracgof certain plants with the 

particular purpose of enrichment for phyto-oestrogens, both in their natural state and their 

closely related derivatives and metabolites. 



Plants which are used as foodstuffs or medicinal herbs contain a wide variety of chemicals 
which are assimilated into the body following ingestion. Some of these chemicals are 
important nutrients for man and animals (eg. fats, carbohydrates, proteins, vitamins, minerals) 
while others have none, or little or no known nutritional value. The phy to-o estrogens hitherto 
have fallen into this latter category of no known nutritional value. 

There are 3 principal classes of phyto-oestrogens, viz. isoflavones, lignans, and coumestans. 
The isoflavones are thought to have a broad range of biological functions in plants, although 
these are poorly understood. However, two particular functions are recognised - (a) as phyto- 
alexin or stressor chemicals which are secreted by the plant in response to attack by parasites 
such as insects, fungi, viruses, etc and which display activity against these parasites, and (b) 
chemicals which encourage colonisation of nitrogen-fixing bacteria on the roots of legumes. 
The biological functions in plants of the lignans and coumestans is not generally understood. 



The different types of phyto-oestrogens are as follows. 
Type 1 phyto-oestrogens - (isoflavones) 

Isoflavones appear to be widely distributed in the plant kingdom and over 700 different 
isoflavones are described. However, the isoflavones which display oestrogenic activity belong 
to a small sub-group and are restricted almost exclusively to the Leguminosae family. The 
known oestrogenic isoflavones are daidzein, formononetin, genistein and biochanin A. In 



be added to the diet in a convenient form as a supplement without requiring any substantive 
change to the diet 

of oa ttofkMfc fhfk'Oeffrnjefi exfau*' *>j sty 



oxtmotion, wnorom tho oxtroot 10 obtainod from plantc of tho Leguminocao , ^ 
Or ftosMe. wear. 

The«Kte$&t may further comprise at least one dietary suitable excipient, preferably wherein 
the exteK£ is m the form of a tablet or capsule. 

The cxuaU h prcfciably in a unit doaago form, more profombly whoroin"£ e isoflavone 
phyto-estrogens arelpresent in an amount of from about 20mg to 200mg per dosage unit, 
optionally wtae the amount is 50mg to 1 Stag. 

In preferred embodiments the extract is obtained from clover or soybean, . The extract is most 
preferably obtained from the leaves of clover or the hypocoryls of soybean. 

The invention abo providop a . plant oxtroot op e oifioally enriched for isoflavone phyto ■ 
ootrogona prooont in tho plant prior to its extraction for uce a s a pharmaceut i c a l for ora l 
Htdtmniirtration to humans whoroin tho oxtraot io obtainod from planto of tho LoguminoGao r 

In any of the cmbodimonta of tho invention doooribod abovo Ee extract is preferably in liquid 
form, more preferably an aqueous organic solvent extract, even more preferably an aqueous 
alcohol extract 

- The-qftvcntion therefore - provides tho wq of a. plant 07itraot cpooifioally onriohod for 
u o flavum phyto ' cauogcnV present in the p lan t prior to ita extyacjion for thomonufaoturo of a 
medicamen t ft r ^oral ad^niniotration to humano for tho troatmont of pro monstrual qndromo ) 
■ oymptomo aooooiatod with monopauco, or prostate cancer, wherein the extract is obtained • 
■ from plantc of tho Legumino c a e, 



8a 



In preferred embodiments the administration of the medicament is at least daily over 
a period of at least a month. Additionally, tho invention providos the uco of isolat e d 
soybean hypocotylg, optionally ground or milled/ as a human dietary additive or 
„ s upp l ement ,. 

In another aspect tho invention also provides isolatod coyboan hypocotylg, optionally 
ground or milled, for use as a pharmaceutical for oral administration. 

- Thus tho i nvention provides the uao of i solated soybean hypocotyls, optionally 
ground or milled, for the manufaoturo of a medicament for oral administration for the 
4 rcatmcnt of pre menstrual oyndromo, symptoms associated with ■ mcnopauoc, 
- elevated levels of cholestorol in tho blood stream, or prostate cancer - 

r In cither of the aspects of the i n v ention described above administration of th e 
■ med i cament is preferably at least daily over a period of at loact a month. 

The {present invention concerns a health supplemen t ^specifically enriched tor 
isoflavones selected from genistein, daidzein, formononetin and biochanin A, or their 
natural glycoside form, or their analogue^ i n auffioiont amounts to improve the - 
health of a human. 

Preferably the wpplomoff contains an excipient, a diluent, a carrier or the like, or 
else^o^r^omontMS mixed with food or can be consumed directly. It is also 
pre f erred that foodstuffs, arc readily available, have no known toxio components, and 
■ age rich sources of isoflavones; such foodstuffs preferably b e ing red clover - or soya. 
It is also preferred that the ratio of genistein and/or it methylated derivative 
biochanin A to daidzein and/or its methylated derivative formononetin is between 1:2 
to 2:1. Other plant components with oestrogenic activity including lignans, 
coumestans and flavones may also be present in extract, but it is held that these are of 
secondary importance to the predominant isoflavones. The term phyto-estrogens is 
used hereafter to indicate a predominance of isoflavones with lesser amounts of 
lignans, coumestans and flavones. 



8b 

Th^invention ulj o t ono e ms a method rff improy he health of a human by administering 
to the human a sufficient amount ot phyto oestrogen. Ideally, th e phyto oestrogen 13- 
adminbtcrcd regularly on a daily basis over a sufficient period such as at least a month. The 
health conditions which ewfb* prevented or ameliorated include c ancer of the broasy cancer 
of the prosiate/ ouucar of theulomr, n ncor of t rw h ow wl. bonign (or cyrti n ) breast diseoac/ pre- 
menslrual syndrome (also known as pre-menstrual tension), or adverse symptoms associated 
with menopause in women. The method and oupplomenl in n rr ordancn with th e invention also 
improve tlin Iim I H- " r - h -"' in P r ' " nlf(1 lfl " c ' 5 of bloo ' , fl i nl ^ " M al - The prod uc t Mto . 

j r --r... ; n irlinq i: ""' ; "n in nmwnT Tl "' 1vmn """ c nr oH " God by the! " i 

.co ndition: and c 1 '■-"■''""1' w imnmnrri hv thr- iw nf th^r TnpplfmenK 

The pl i yi e o uUu(/n in accordanoo with thoOwamt i on mny - ba . obtained from a number of - 
•difTnnm nit— r »^u\^„ phyto-ocstrogens are extracted from a clovc^such as red 
clover or subterranean clovctjor from soya which contain high levels of phyto-oestrogens. 
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H o wevm, any s o urce rich in phyttmcatrogctu may be used instead, if desired. 



Various different isoflavones have been identified from these sources - they are principally 
genistein, biochanin A t daidzein, formononetin and glycitein. In plants these compounds occur 
principally in a glycoside form bound to sugars such as glucose, with smaller amounts present 
as the aglucone forms. The formulae of the isoflavones are: 




daidzein R - H 
genistein R«OH 



The structure of biochanin A is the same as for genistein but with a 4'-methoxy group, and 
similarly formononetin has the same structure as daidzein, but with a 4-methoxy group. 

Following ingestion by humans, the glycosidic isoflavones are hydrolysed to the aglucone 
form and biochanin A and formononetin are demethylated by bacterial fermentation to 
genistein and daidzein respectively. A small proportion of these free isoflavones are absorbed 
directly from the bowel and circulate in the blood. The bulk of the isoflavones, however, 
remain in the bowel and undergo fermentation to form various metabolites which also are 
absorbed into the bloodstream. The principal metabolites which have been identified are equol 
and O-rfejmethylangolensin. 

In vitro and in vivo studies have indicated that genistein, biochanin A, equol, daidzein, 
formononetin all have oestrogenic activity in descending order. O-rfermethylangolensin is 
only very weakly oestrogenic and glycitein is non-oestrogenic. 

.In animal and in vitro studies, genistein has been shown to have greater oestrogenic/anti- 
oestrogenic activity and SHBG-stimulating capacity than the other isoflavones or their 
metabolites (approximately 10 times that of daidzein and formononetin). However, the full 
range of biological effects of the different isoflavones have yet to be fully determined, and in 
particular their relative efficacies in the different biological effects such as oestrogenicity, 
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hypocholesterolaemia, anti-angiogenesis, anti-oxidation, anti-carcinogenesis for example are 
not yet fully known. 

It is thought that because the methyl forms (biochanin A and formononetin) ultimately are 
largely demethylated to their principals, genistein and daidzein with improved biological i 
efficacy, then it is unimportant whether the isoflavones are present injfthe claimed ped|4€t~in 
the methylated or demethylated forms. 1 

Y Given that the relative biological importance of the two isoflavone groups (being genistein and 
daidzein) to human health remains unclear, and that each might indeed have different 
importance, plus the fact that both isoflavones are present in the diet in approximately equal 
proportions, then it is prudent that both isoflavones be present injUhe claimed 4>fe&et£in 
approximately equal proportions. 



Any legumin o u3 p l ants suoh os dotailod horo could bo mod as couroos of phyto oostrogon^ 
(principally isoflavones with lesser amounts of lignans and coumestans): Indian liqupnce 
(Abrus pncatorius)\ various species of Acacia spp. including, A. aneura, A.doaria, A. 
bngifoliz, and A. oswoldii; ground nut (Apio tubemsa)\ ground pea (Artthiskypogea)\ milk 
vetch (Astragalus edulis)\ marama bean (Bauhinia e$cu\enta)\ sword Wan {Cqjanus cqjan 
indicus); jack bean (Canavalia ensiformis); sword bean (Cmavalia^ladiata)-, seaside sword 
bean (Canavalia rosea), various Cassia spp. including C. flonbunda, C. laevigata, and C 
occidentalism carobbean (Ceratonia siliquz); chick pea (Cpeer arietinum)\ yebnut (Cordeauxia 
edulis); various Cm talari a spp. including C labyrnifolia, and C. pallida] cluster bean 
(Cyamopsispsoralioides), tallow tree (Detanmm4enegalense)\ sword bean (Eniadascandens); 
balu (Eryihrina edulis); soyabean (Oycpte max,) inga (!ngaedulis)\ Polynesian chestnut 
(Inocarpus fagifer); hyacinth bean (Ublab purpumus); grass pea or [ndian vetch (Lathyrvs 
sativus)\ cyprus vetch (Lathy ru/ochrus)\ lentil (Lens culinaris); jumping bean (Leucaenal 
eucocephala), various Lupmus spp. including L. albus, L. luteus, L. angustijolium , L. 
muiabilis, and L. coseMnii\ ground bean (Macotylma geocarpa)\ horse gram (Macrotyloma 
umflonxm)\ zlfdWMedicago saliva), velvet bean (Mucunapruriens)\ yam beans (Pachyrhyzuz 
ervsus. A ndterosus); African locust bean (Parkia clappertoniana)\ Parkia speciosa\ oil bean 
tree {Rentaclethm macwphylla)\ various Phaseolus spp including P. acutifolius, P. vulgaris, 
PShmlus, P. cveemtus, P. tkitnatlws, A w tgulna, A autt t u, A cuJcujuiuj, A mungo t and P. 
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pr i l)tuarh)tin \ garden pea (Pitutti s a tivum) ', ci j enVo b ean (P i ^gc^o6^mJo6^wm); ■ mosqujta 
(various Prvsopis spp.); goa bean (Psophocarpus scandens, P. tetragonolobwfcjwrifi^Psoralea 
spp.; Sesbania bispinosa, yam bean (Sphenostylis Jte/iacorpa}>lfflfiannd (Tamarindus indict); 
fenugreek {Trigonellafoenum-gmecum); wt£n*r(vanous Viviaspp. including K. saliva, V. 
airopurpurta, V. ervilia, wAy^^Commtha); broad bean (Vicia /aba); black gram (Vigna 
mungo); varigus*f^na spp. including V. mdiata, V. aconitifolia, V, adanaiha, V. angularvs, 
V. * nf6olata, V. umbclala, and V, unguiculata; and, earth pea (Vomdzcia subiemwca). — - 

Sty *t e)over 

The ideal ^sources of phytoestrogens for proparation of o cupp la m a nt in accordance with the 
invention are preferably those which (i) are readily available, (ii) are relatively inexpensive, 
(iii) are readily and economically processed so as to yield the extract, (iv) have a high 
isoflavone content so as to provide high yields, and (v) have no known toxic components 
requiring selective removal or inactivation. 



Certain clovers, such as red clover (T. pratense) and subterranean clover (T. subterranean) are 
the preferred sources. On a dry weight basis, these clovers contain the highest amounts of 
oestrogenic isoflavones of all legumes tested to date with levels of 3-5 g% (T. subterranean) 
and I -3 g% (T. protease). In comparison, soya flour has a level of 0.15-0.30 g%, lentils (0.08- 
0.12 g%), chick peas (0.07-0.13 g%), and garden peas (0.02-0.03 g%). Thus it can be seen 
that clovers contain approximately at least 10-30 times by weight the isoflavone content of 
other commonly available, human leguminous foodstuffs meaning that for manufacturing 
purposes, the yield of isoflavones per unit weight of plant material is many times greater from 
clover than from other legumes. 

Red clover and subterranean clover also are common fodder crops and are readily grown and 
are widely available. Clovers also are comparatively cheaper ($200/tonne) than crops such 
as soya and lentils (S500/tonne). 

With clovers, the isoflavones are recovered from the leaf rather than from the seed in the case 
of soya, beans, nuts and grams. This provides a substantially higher yield of isoflavones per 
unit area of pasture for clovers compared to other legumes because of the greater leaf matter 
compared to seed matter recovered per plant. . 



WO 93/23069 PCT/AU93/00230 

12 

Clovers also have an extended growing season, and faster growth rates compared to those 
legumes such as soya, lentils or chick peas where the seed is the end-product. Clover can be 
cropped for its leaf content repeatedly over a single growing season. An additional benefit 
of this is that as phyto-alexins, the isoflavone content increases in response to the stress of 
cropping. 

Thus it can be seen that in clovers versus other legumes provide a combination of (a) higher 
isoflavone content per dry weight of plant, (b) a higher yield of dry matter containing 
isoflavones per plant, and (c) a higher yield of dry matter per hectare. 

An additional feature of clovers is that there are wide varieties of cultivars with widely 
differing isoflavone levels and types. This allows blending of different cultivars to achieve 
the desired ratio of the different isoflavones, although it is equally possible to use a single 
cultivar which provides the desired ratio. 

4> flte source, 

oyabean flour may be used fo^nrichmen t of phyto-oestrogens but the 
substantially poorer (approx. 10%) yield of isoflavones compared to clovers means that the 
manufacturing costs are substantially greater and there is substantially greater amounts of 
waste products which requires disposal or further treatment for re-use as a foodstuff. An 
alternative, however, to the use of whole soya for this purpose, is to use the hull and 
hypocotyl (or germ) of the whole soyabean. The.hull and hypocotyl represent only a small 
proportion by weight (8% and 2% respectively) of the intact bean. However, the coumestrol 
content of soya is concentrated in the hull, and the daidzein content of soya is concentrated 
in the hypocotyl. The two cotyledons which comprise the bulk of the soyabean (90% by 
weight) contain the bulk of the genistein content of soya. During standard processing of 
soyabeans, the hulls being a fibrous component with little or no perceived nutritional value 
normally are separated and removed by physical means. The hypocotyls become separated 
following the splitting of the cotyledons, and while these currently generally are not 
.deliberately isolated, they may be separated and isolated by passing the disturbed soyabeans 
over a sieve of sufficient pore size to selectively remove the small hypocotyl. The hypocotyl 
contains approx. 1.0-1.5 g% isoflavones (95% daidzein, 5% genistein). The raw hypocotyl 
and hull material can be ground of milled to produce, for example, a dry powder or flour 
which then could be either blended or used separately as a dietary supplement in a variety of 
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ways including, for example, as a powder, in a liquid form, in a granulated form, in a tablet 
or encapsulated form, or added to other prepared foodstuffs. Alternately, it rauldbo further 
processed to yield an enriched extract of phyto-oestrogens. Rithcr or both uf dlSfouU.;,!/ 
also could be added to o t h n r In gum i n n u s n ut uii ol mkJ » ^ c love^yt^ dS^ito? 

In plants, the oestrogenic isoflavones are restricted principally to the leaf, fruit and root; the 
stem and petiole contain very little. With soya nnrl omnr common human logumo foodstuff. 
. crops, the leaves are rarely regarded as foodstuff; indeed with these crops, the plants normally 
arc allowed to die and dry out before the seed crop is harvested. Nevertheless, the fresh 
leaves of these crops could be regarded as a source of phytoestrogens for the invention 
although the much lower isoflavone content of die leaves of these crops compared to clovers, 
plus their generally slow growth compared to clovers, suggests that they would not be a 
preferred source of large-scale isoflavone enrichment 

To provide a similar amount of isoflavone to that contained in most traditional legume-rich 
diets (50-100 mg oestrogenic isoflavones/day) would require an average daily consumption 
of 3-6 g dry weight or 15-30 g wet weight of specially selected cultivars of clover with 
particularly high isoflavone levels. Clover grasses generally are not eaten by humans, except 
to a limited extent as sprouts of some of the pleasanter tasting varieties. Isoflavones are 
intensely astringent and are responsible in large part for the bitter taste of legumes. Thus the 
types of bean sprouts, clover sprouts and alfalfa sprouts generally available have been selected 
on the basis of cultivar and of age for pleasant taste, and in so doing inadvertently have been 
selected for low isoflavone content Of the sprouts currently available in Western countries 
for human consumption, between approx. 100-250 g would need to be consumed daily to 
provide a dosage of 50-100 mg isoflavones. Certainly clovers and other legume sprouts are 
not generally eaten in such sufficient quantities by humans to obtain the advantages of the 
present invention. 

-The invention also concerns formulations containing the phyto-oestrogens discussed above 
together with a dietary suitable excipient, diluent, carrier, or with a food. Ideally the 
formulation is in the form of a pill, tablet, capsule, or similar dosage form. 

The IWmu^otions may be^ variety of kindfl. guoh as nutritional supplements, pharmaceutical 
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preparations, vitamin supplements, food additives or foods supplemented with the specified 

active phyto-oestrogens of the invention, liquid or solid preparations, including drinks, sterile 

injectable solutions, tablets, coated tablets, capsules, powders, drops, suspensions, or syrups, 

ointments, lotions, creams, pastes, gels, or the like. The formulations may be in convenient 

. dosage forms, and may also include other active ingredients, and/or may contain conventional 

we&o*MeAH ere ftefen^fy pre&tdUas 
excipieuts, carriers and diluents. The i nclusiojrf of the subject frhyto oostrogons i n herbal 

remedies and treatments ^ also a preferred port of tho invention. 

The invention is -eteo- directed to the amelioration prevention, or/of vafieWconditions 

urf/15 Sfetifbt mdiicAMttft k 
respond v o to treatment wjffi thejfpnyto-oestrogen substances of tho i nvention. The preferred 

amounts to be administered to the human fail within 20 - 200 mg on a daily basis. More 

preferably the dosage is from 50- 150 mg on a daily basis, and most preferably at a dosage 

of about 100 mg. If desired greater dosages can be administered for therapeutic reasons. In 

contrast to prior practices such high dosages were not possible. For example, dosages of 

up to or greater than 1000 mg may be suitably to treat some condit i on;?. In drd'er to obtain 

the benefits of the invention, the treatment with the isoflavones should continue for a 

considerable period, ideally for at least a month, and ideally continuously for the whole period. 

for which the health improvement advantages should accrue. 

The pred*i^ according to thejpresent invention yields a constant and accurately known amount 
of isoflavones. The product is also ideally a natural product, which has advantages for 
consumer acceptance, and in accordance with the supposed theory behind the invention may 
very possibly be one of the main causes for its beneficial effects. Whole legumes have a 
widely variable isoflavone content due to two main causes: the type of legume and the 
environmental effect. The type of legume typically has a wide range of isoflavone content. 
The nu^igram of isoflavone per hundred gram of whole foodstuff (dry weight) is given in the 
following table: 
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Soya Products 

- Whole Soya 150 - 300 

- Soya Milk 25 - 40 (mg per 200 ml) 

- Tofu 55 - 95 
Lentils 80 - 120 
Chickpeas 70 - 130 
Broad beans 15-20 
Garden peas 15-25 

Thus common leguminous foodstuffs consumed in Western countries (broad beans, garden 
peas etc) have relatively low oestrogenic isoflavone content and exceptionally large amounts 
of these would need to be consumed daily to approximate those isoflavone levels consumed 
in traditional diets. Most Western cultures do not traditionally eat legumes with high 
isoflavone contents, and those soya products (milk, tofu etc) which are becoming increasingly 
popular in Western countries, also have relatively low isoflavone levels compared to whole 
soya, indicating that relatively large amounts of these would need to be consumed on a regular 
basis to deliver the required isoflavone levels. 

The enviro mental effect arises because the isoflavone levels in any species of plant depend 
greatly on the age of the plant, the climatic conditions where it is grown, the fertiliser and so 
forth. Therefore constant and consistant dosage is very difficult with ordinary whole 
foodstuffs. The accurately determined quality and quantity of the active isoflavones in the 
product , and its easy consumability when compared with the almost impossible task of eating 
huge amounts of often practically inedible foods, is therefore an import feature of the 
invention for preventing and helping in overcoming vaftettif health problems. 



<Ameftg "T.e va«ot» health problems^the treatment or prevention of high blood cholostoro l 
- levels, una-t hc treatment o f PMS and menopausal symptoms # i s ospociol l y important. 
Thc<fM^; lr j*-of*the invention modulates the production and/or function of endogenous sex 
hormone:, la humans to modify or produce health improving effects, including the following: 
(t) lowe i .:< l I c vela of various b l ood l i poproteins i ncluding, for instance, — l ow d e ns i ty and - 
■vefy-lrw a nsity cholostorol l e ad i ng to roducod rick of dovolopmcnt of atherosclerosis; (A) 
reduccu iK of development of cancer of the prostate; (iii) t educed r»k o f caniu uf t l if 
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— (i v ) r cduoodTifllt of d ev elopment of conoor of tho uterus; (v) roducod risk of 

-develop ment of oanoor of tho largo bowoii (yi) reduced risk of development of the syndrome 

in women commonly referred to pre-menstruai syndrome (PMS), which includes pre-menstrual 

tensu,.i (PMT); (yii) reduced risk of development of many untoward symptoms (including dry 

vagiro. peripheral flushing, depression etc) commonly associated in women with menopause^. 

umi i ••: t rea t ing benign breast disease in women (honign or cystio broast d i spose ocso siated. 

mtK-iiu H malignant swelling and tondornoss of broast tiocu e ) / The invention therefore is 

Hit un d Hut ffetifrtl $neJtie4M&\t Hte ty**fce£ 

direct to a mothod ^for the prophylaxis or treatment of a human, to combat ^conditions 

assoc-.-n-d with phyto-oestrogen deficiency, which comprises administering to the human an 

effcr..;vc amount of phyto-oestrogen principally isoflavone but which might also include 

relat; _ly smaller amounts of lignans and coumestans, ideally in a concentrated form, wherein 

the i^:*avones include genistein, and/or biochanin A, and/or daidzein, and/or formononetin. 

-- f tho broast generally is considorod to bo associated with oestrogen ic dysfunction . 
Brass. :uncer cells may display more oestrogen receptors than normal br^ast^cells and 
St:::*., . '.on of these receptors by endogenous oestrogens is thoughKoM a prime source of 
stimul. of their malignant growth. Currently synjjuahfanti-oestrogens are being used to 
preve: ir treat the growth of malignantbr^asfcells. Isoflavones are potent anti-oestrogens 
that t; d be* expected to hebjwevent or to successfully treat breast cancer. It has been 
repo. . .hat the risjcp£tfeast cancer in western societies is indirectly proportional to the level 
of p) ;^eirtf6gens in the diet and to the amounts of phyto-oestrogen metabolites excreted in 

Can ci" f the prostate generally is considered to be associated with sex hormone dysfunction 

aii;! t. . rowth of prostatic cancer cells is influenced by oestrogens and androgens. The 

inci - of prostatic cancer is low in communities with high legume intake and, conversely, 

is \y\ L .. Western socieites. Phyto-oestrogens are though to protect from development of 

prosta. . cancer. One mechanism may be the effect of phyto-oestrogens on lowering the 

• proper, n of unbound:bound reproductive hormones in the blood. However, there is other 
o 

evi :■*■ , .3 suggest that phyjr*-oestrogens, particularly isoflavones, can have a direct influence 
on.;.. cellular enzymes within prostatic cells. 



Pie-::, .rual syndrome has uncertain aetiology and pathogenesis, although most certainly is 
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associ - rA with reproductive hormone dysfunction. It also is a syndrome whicrThas reportedly 
lower Cadence in communities maintaining traditional high-legume diets. It is proposed that 
phyio-c estrogens will alleviate this condition by restoring balance to oestrogen metabolism. 

Mcr.op sal syndrome is associated with changes in the oestrogen profile in the body with 

advanv : e ; age. Adverse clinical symptoms may be treated with oestrogen replacement 

therapy. There is evidence that foodstuffs high in phyto-oestrogens are a suitable alternative 

to syn!' ric hormones in this respect, producing alleviation of adverse clinical symptoms. 
Again, !i is proposed that phyto-oestrogens will function by restoring balance to oestrogen 

mc::;b< .it. 

-Jkfli-r. ;r cystic) breast disease has unknown aetiology. However, ito association in wotnep 

wii". : :i stages of the menstrual cycle is strongly suggestive of oestrogen dysfjwfction, 

The. t r ontly is no successful treatment of this condition. Phyto-oestrogen^are proposed 

to suut .;ailiy treat this condition by restoring balance to oestrogen metabolism. 

Athene .' rosis is associated with cholesterol metabolism whidvintum is associated closely 

wi:h .-j. .^en metabolism. The generally higher incide^ceof atherosclerosis in young men 

vci •.:»;■ ::ig women, the rising incidence in wpirten following menopause, and the lower 

inci^:. :.i post-menopausal women recejymg oestrogen replacement therapy, all point to the 

moo : : ', influence of oestrogens^alfcholesterol metabolism. A prime effect of oestrogens 

on .rol metabolism is^rimulation of me liver to process cholesterol, particularly the 

hig!.'.y . .ogenic low^ensity lipoproteins and very low-density lipoproteins, into bile salts. 

It i: ; i . :d / fha1phyto-oestrogens have an important hypocholesterolaemic effect in humans. 
Thr be a variety of mechanisms involved, but one may be the stimulation by phyto- 

-e£r of cholesterol catabolism by tho livor . 



MC .. iL JR CARRYING OUT THE INVENTION 

Th< in is now described with reference to various examples. 

EX. : 1 - Preparation of Red Clover Product 

Ta' ?: ; prepared using red clover in accordance with the following procedure. The raw 

pi:. ; al is harvested and dried; such drying being either sun-drying or from applied heat. 




c 

( 
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Sep j; ;■ for use in human and animal foodstuffs. The hypocotyls normally are not separated 
and ?. •: ocessed along with the cotyledons. However, a small number of soybean processors 
are sr xilng hypocotyls by the above methods in order to reduce the astringent taste of 
soy flc. f:)r human consumption, and currently these hypocotyls are either discarded or 
procc to flour for use in animal feed. 

EX.- ;. I- 3 - effect of administering red clover extract to humans fat of Me iV#»f>«^ 
Sever :nal individuals were studied for the comparative effects of red clover extract and 
who!e . tnes on blood cholesterol levels. All the individuals were consuming a standard 
West;. . let with minimal levels of legumes. 

Thfi: i consumed between 100^150 g haricot or navy beans daily for 3 weeks as a 
suppl t to their normal diet This yielded an approximate daily isoflavone dosage or 
betwc '-100 mg. 

Four i r individuals (3 men, I woman) consumed 5 g of red clover extract containing 100 
mg L mes daily for 3 weeks. 

Total i i cholesterol levels were determined immediately before and immediately following 
the d ^e. 

Pre-treatment Post-treatment % change 



Patiei.. 


5.77 


5.46 


-5.4 


Paticj . 


6.24 


6.12 


- 1.9 


Patit*. 


7.45 


8.51 


+14.3 


Red ■ 


extract 






Patie.. 


6.53 


5.90 


-9.6 


•Patie- 


7.43 


6.63 


-10.8 


Pati •■: 


6.33 


5.50 


-13.1 


Patif.n 


6.98 


7.28 


+ 4.3 



T\\z . vcr extract had a significantly (P < 0 .05) greater hypocholesterolaemic effect than 
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